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1.0 INTRODUCTION 

This document presents the work plan for the Resource Conservation and Recovery Act 

(RCRA) Facility Investigation/Comprehensive Enwronmental Response, Compensation, and 

Liability Act (CERCLA) Remedial Investigation (RFI/RI) for Operable Umt No 12 (OU12) 

at the U S  Department of Energy (DOE) Rocky Flats Plant (RFP) in Jefferson County, 

Colorado 

This investigation is part of a comprehensive, phased program of site charactenzation, 

remedial investigations, feasibility studies, and remedial/corrective actions currently in 

progress at RFP These investigations are pursuant to an Interagency Agreement (IAG) 

between the DOE, the US Envlronmental Protection Agency (EPA), and the State of 

Colorado Department of Health (CDH) dated January 22, 1991 (DOE, 1991a) The IAG 

developed by DOE, EPA, and CDH addresses RCRA and CERCLA issues, and outhnes 

the actiwties to be pursued at 16 operable umts at RFP. The IAG requires RFI/RI 

investigations to be in general compliance wth both RCRA and CERCLA, CDH is the lead 

agency for the OU12 RFI/RI and, as stated in the IAG, CDH shall address requirements 

under Sections 107, 120(f), 121, and 310 of CERCLA, Section 3006 of RCRA, and the 

Colorado Hazardous Waste Act (CHWA) In accordance wth the IAG, the CERCLA terms 

"Remedial Investigation" (RI), "Feasibility Study" (FS) and "Indiwdual Hazardous Substance 

Site" (IHSS), are used in this document 
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The operable umt investigations are supported by numerous other sitewde programs 

including, but not limted to Background Geochemcal Charactemation (EG&G, 1990a 

and EG&G 1992f), Sitewde Geologic Characterization (EG&G, 1991% 1991c, and 1992b), 

Historical Release documentation (EG&G, 1992c) and sitewde ground water momtonng 

of RCRA regulated umts (EG&G, 1992g) These programs, as well as summanes of prewous 

investigations at RFP which support the OU12 RI, are mentioned in Sections 1 3 and 2 0 

of this plan 

As required by the IAG, this work plan addresses characterization of the nature and extent 

of potential contamnation associated wth OU12 IHSSs The primary emphasis at OU12 

IHSSs is to charactenze potential soil contamnation associated wth histoncal spills or 

releases The term "soils" in this context is interpreted to mean vadose zone (unsaturated) 
surficial deposits The RFI/RI wll also investigate the nature and extent of surface water, 

ground water, and air contammation and evaluate potential contarmnant rmgration pathways 

In this work plan, exlsting information is summarized to charactenze OU12, data gaps are 

identified, Data Quality Objectives (DQOs) are established, and a Field Sampling Plan (FSP) 

is developed to charactenze site physical features and to define nature and extent of potential 

contarmnant sources Components of the Baseline Risk Assessment Plan (BRAP), including 

the Human Health Risk Assessment Plan and Enwronmental Evaluation Work Plan, are also 

included in this work plan 

The RFI/RI wll be conducted in accordance wth the Intenm Final RFI Guidance (EPA, 

1989a) and Interim Final Guidance for Conducting Remedial Investigations and Feasibility 

Studies Under CERCLA (EPA, 1988a) Exlsting data and the data generated by the RFI/RI 
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wll be used to begin developing and screemng remedial alternatives and to estimate the risks 

to human health and the enwronment posed by potential contarmnation wthin OU12 

1.1 ENVIRONMENTAL RESTORATION PROGRAM 

The DOE Envlronmental Restoration (ER) Program, designed for investigation and cleanup 

of enwronmentally contamnated sites at DOE facilities, is being implemented in five phases 

Phase 1 (Installation Assessment) includes prelimnary assessments and site inspections to 

assess potential envlronmental concerns Phase 2 (Remedial Investigations) includes planrung 
and implementation of sampling programs to delineate the maptude and extent of 

contarmnation at specific sites and evaluate potential contarmnant mgration pathways Phase 

3 (Feasibility Studies) includes evaluation of remedial alternatives and development of 

remedial action plans to rmtigate enwronmental problems identified in Phase 2 as needing 
corremon Phase 4 (Remedal Design/Remedlal Adon) includes design and unplementation 

of site-specific remedial actions selected on the basis of Phase 3 feasibility studies Phase 
5 (Compliance and Verification) includes monitoring and performance assessments of 

remedial actions as well as venfication and documentation of the adequacy of remedial 

actions carned out under Phase 4 Phase 1 has been completed at the Rocky Flats Plant 

(DOE, 1986), and this plan is the imtial component of Phase 2 (Remedial Investigations) 

for OU12 

1.2 WORK PLAN OVERVIEW 

This work plan presents an evaluation and summary of prevlous data and investigations, 

defines DQOs and data needs based on that evaluation, specifies RFI/RI tasks, and presents 

the FSP for the RFI/RI 
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Section 1 0 prowdes introductory information about the RFI/RI for OU12, including general 

history and physical setting of the RFP and surrounding regon Section 2 0  (Site 
Characterization) presents a comprehensive rewew and analysis of avadable histoncal 

information, prewous site investigations, recently published reports, available data, and past 

and present actiwties pertinent to OU12 Included in Section 2 0 are charactenzation results 

for site geology and hydrology, as well as the known nature and extent of contamnation in 

soils, ground water, and surface water Additionally, Section 2 0 presents a conceptual model 

for contamnant rmgration and exposure pathways based on site physical charactenstics and 

available information regarding the nature and extent of contamnation Section 3 0 presents 

potential sitewde Chermcal Speclfic Benchmarks (CSBs), as required by the IAG, and a 

discussion of their application to the RFI/RI actiwties at OU12 Section 4 0 discusses the 
DQOs and work plan rationale for the RFI/RI, including data quality objectives for 

supporting feasibility study and baseline risk assessment needs Section 5 0 specifies tasks 

to be performed for the RFI/RI Section 6 0  presents the FSP to meet the objectives 

presented in Section 4 0 The schedule for performance of RFI/RI actiwties is presented 

in Section 7 0 The Baseline Human Health Risk Assessment Plan is discussed in Section 8 0, 

and the Enwronmental Evaluation Work Plan (EEWP) is discussed in Section 9 0 The site- 

specific Quality Assurance Addendum (QAA) for OU12 is discussed in Section 100 

Section 11 0 prowdes references 

The appendices contam available supporting information used to charactenze the physical 

setting and contarmnation at OU12 Appendices A through H are referenced in Section 2 0 

Available analytical data, obtained from the EG&G Rocky Flats Enwronmental Database 

System (RFEDS), are presented in Appendlx A These data are in the process of being 

validated in accordance wth  EMD Quality Assurance (QA) procedures As of early 1992, 
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approximately 60 percent of the data has been validated These data can be considered only 

qualitative measures of the analyte concentrations 

Appendlx B contains documentation of the mtric and sulfuric acid spill and other spllls in 
the Comprehensive Enwronmental Assessment and Response Program (CEARP) Phase I 

Installation Assessment (DOE, 1986) and RCRA contingency plan implementation reports, 

Appendlx C contains engineering drawngs of footing drain locations in OU12, and contans 

data from footing drain sample analyses Appendlx D contans radiometnc surveys requested 

in the IAG and completed at RFP from 1981 to 1989, and Appendlx E contam borehole 

logs used in subsurface characterization of OU12 Appendlx F contam RCRA ground water 
quality momtoring information for select wells upgradient and downgradient of OU 12 

Appendlx G contains techmcal information on the high purity germmum (HPGe) detector, 

including calibration, operation, and data quality information Appendu H contans 

procedures for field measurements referenced in Section 6 0 Field Sampling Plan Appendu I 
contains Rocky Flats Enwronmental Database System (RFEDS) field data forms 

1.3 REGIONAL AND PLANT SITE BACKGROUN D INFORMA TION 

The followng sections prowde general information on RFP and the surrounding repon, 

including RFP history, regional land use and population data, and site conditions Site- 

specific conditions at OU12 are addressed in Section 2 0 

1.3.1 

RFP is a government-owned, contractor-operated facility, which is part of the nationwde 

Nuclear Weapons Complex The plant was operated for the U S Atormc Energy Comrmssion 

(AEC) from its inception in 1951 until the AEC was dissolved in January 1975 At that time, 

responsibility for the plant was assigned to the Energy Research and Development 

Facility BackgM, und and Plant Operations 
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Admrustration (ERDA), which was succeeded by DOE in 1977 Dow Chemcal U S A, an 

operating urut of the Dow Chemcal Company, was the prime operating contractor of the 

facility from 1951 until June 30, 1975 Rockwell International was the prime contractor 

responsible for operating the RFP July 1, 1975, until December 31, 1989 EG&G became 

the prime contractor at RFP on January 1, 1990 

Operations at RFP consist of fabrication of nuclear weapons components from plutomum, 

urmum, and other, nonradioactive metals (principally beryllium and stanless steel). Parts 
made at the RFP are shipped elsewhere for assembly In addition, the RFP reprocesses 

components after they are removed from obsolete weapons for recovery of plutomum Other 

actinties at RFP include research and development in metallurgy, machimng, nondestructive 

testing, coatings, remote engineering, chemstry, and physics Both radioactwe and 
nonradioactive wastes are generated in the production process Current waste handling 

practices involve onsite and offsite recycling of hazardous matenals, onsite storage of 
hazardous and radioactive m e d  wastes, and offsite disposal of solid radioactive matenals 

at another DOE facility However, RFP operating procedures historically included both 

onsite storage and disposal of hazardous, radioactive, and radioactive m e d  wastes 

Prelimnary assessments under the ER Program identified some of the past onsite storage 

and disposal locations as potential sources of environmental contamination 

1.3.2 Previous Investbations 

Various sitewde studies have been conducted at RFP to characterne enwonmental media 

and to assess the extent of radiological and chemcal contamnant releases to the enwronment 

The investigations performed prior to 1986 were summanzed by Rockwell International 

(1986a) and include the followng 
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Detailed descnption of the regional geology (Malde, 1955; Spencer, 1961, Scott, 
1960, 1963, 1970, 1972, and 1975, Van Horn, 1972 and 1976, Dames and Moore, 
1981, and Robson, et al, 1981a and 1981b) 

Several dnlling programs begimng in 1960 that resulted in construction of appro=- 
mately 60 momtoring wells by 1982 

An investigation of surface water and ground water flow systems by the U S. Geolog- 
ical Survey (Hurr, 1976) 

Enwronmental, ecological, and public health studies that culrmnated in an 
Enwronmental Impact Statement (DOE, 1980) 

A summary report on ground water hydrology using data from 1960 to 1985 (Hydro- 
Search, 1985) 

A prelimnary electromagnetic survey of the plant penmeter (Hydro-Search, 1986) 

A soil-gas survey of the plant penmeter and buffer zone (Tracer, 1986) 

Routine enwonmental momtonng programs addressing air, surface water, ground 
water, and soils (Rockwell, 1975 through 1985, and 1986b) 

In 1986, two major investigations were completed at the plant The first was the DOE 
CEARP Phase I Installation Assessment (DOE, 1986), which included analyses and 

identification of current operational actiwties, active and inactive waste sites, current and 

past waste management practices, and potential envlronmental pathways through which 

contarmnants could be transported CEARP later was succeeded by the ER Program A 

number of sites that could potentially have adverse impacts on the environment were 

identified These sites were designated as Solid Waste Management Umts (SWMUs) by 

Rockwell International (1987) In accordance wth  the IAG, SWMUs are now designated 

as IHSSs, and are diwded into three categories 
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1 Hazardous substance sites that wd1 continue to operate and need a RCRA operating 
permt 

2 Hazardous substance sites that will be closed under RCRA intenm status 

3 Inactive hazardous substance sites that wll be investigated and cleaned up under 
Section 3004(u) of RCRA or under CERCLA 

The second major investigation completed at RFP in 1986 involved a hydrogeologic and 

hydrochemcal characterization of the plant site Plans for this study were presented by 

Rockwell International (1986c and 1986d), and study results were reported by Rockwell 

International (1986e) Investigation results identified areas considered to be sigmficant 

contributors to enwonmental contamnation Other investigations conducted prewously that 

relate more directly to characterization of the OU12 area are mentioned in Section 2 3 of 
this document 

, 

1.3.3 Physical Setting 

1 3  3 1 Location 

RFP is located in northern Jefferson County, Colorado, approxlmately 16 mles northwest 

of Denver (Figure 1-1) Other surrounding cities include Boulder, Westmnster, and Arvada, 

all of which are located less than 10 mles to the northwest, east, and southeast of RFP, 

respectively The RFP consists of approxlmately 6,550 acres of federal land in Sections 1 

through 4 and 9 through 15 of T2S, R70W, 6th Pnncipal Meridian Most plant structures 

are located wthin a protected central area site of approxlmately 400 acres, and surrounded 

by a buffer zone of approxlmately 6,150 acres 
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RFP is bounded on the north by State Highway 128, on the east by Jefferson County 

Highway 17, (also known as Indiana Street), on the south by agncultural and industnal 

properties and Highway 72, and on the west by State Highway 93 (Figure 1-1) 

1 3  3 2 Topographv 

RFP is located along the eastern edge of the southern Rocky Mountam regon immediately 

east of the Colorado Front Range The plant site is situated on a broad, eastward-sloping 

pediment that is capped by allumal deposits of Quaternary age (Rocky Flats Alluwum) The 
pediment surface has a fan-like form, wth its apex and distal margins appromately 2 d e s  

east of RFP The tops of allumal-covered pediments are nearly flat but slope gently eastward 

at 50 to 100 feet per mle  (EG&G, 1991a) At RFP, the pedment surface is dissected by 

a series of east-northeast trending stream-cut valleys The valleys contasmg Rock Creek, 
North and South Walnut Creeks, and Woman Creek lie 50 to 200 feet below the level of 

the older pediment surface These valleys are incised into the bedrock underlymg alluwal 
deposits, but most bedrock is concealed beneath colluwal matenal accumulated along the 

gentle valley slopes The combined effects of stream-cut topographic relief and the shallow 

dip of the bedrock umts beneath RFP suggest a potentially shallow depth to the Larame 

Formation in the valley bottoms 

1 3 3 3  Meteorologv 
The area surrounding RFP has a semarid climate charactenstic of much of the central Rocky 

Mountain region Based on precipitation averages recorded between 1953 and 1976, the 

mean annual precipitation at the plant is 15 inches Approxlmately 40 percent of the 

precipitation falls during the spnng season, much of it as wet snow Thunderstorms (June 

to August) account for an additional 30 percent of the annual precipitation. Autumn and 

winter are drier seasons, with snowmelt accounting for 19 and 11 percent of the annual 
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precipitation, respectively Snowfall averages 85 inches per year, falling from October through 

May (DOE, 1980) 

Evaporation from the RFP area is estimated from several sources. Evaporative losses from 
"Class A Plan" measurements gathered during several studies have been translated into actual 

annual evaporation ranging from 28 inches per year (Kohler et al , 1955) to approxrmately 

46 inches per year (EPA, 1983) The most commonly reported values of annual evaporation 

for the area are 38 to 40 inches per year Values would be greater if evapotranspirative rates 

were included 

Winds at RFP, although vanable, are predomnantly from northerly directions Stronger 

wnds occur during the wnter, and due to its location near the Front Range the area 
occasionally expenences Chinook wnds wth gusts up to 100 mles per hour The canyons 

along the Front Range tend to channel the air flow during both up-slope and downslope 

conditions, especially when there is strong atmosphenc stability (DOE, 1980) 

Figure 1-2 presents the wnd rose for the RFP area using data from 1990 The figure shows 

that approxlmately 20 percent of the time the wnd is from the northwest and 15 percent of 

the time from the northeast The highest velocity wnds (greater than 15 meters per second) 

are generally from the northwest Winds also originate from the southeast approxlrnately 

10 percent of the time wth velocities between 7 and 15 meters per second Based on the 

above information, the area to the southeast of RFP could be impacted by atmosphenc 

dispersion from RFP 

Rocky Flats meteorology is strongly influenced by the diurnal cycle of mountam and valley 

breezes. Two domnant flow patterns exlst, one dunng daytime and one at mght. Dmng 
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daytime hours, as the earth heats, air tends to flow toward the hgher elevations (up-slope) 

During up-slope conditions an flow generally moves up the South Platte River Valley and 
then enters the canyons into the Front Range After sunset, the iur a g w t  the mountan 

side is cooled and begm to flow toward the lower elevations (downslope) Dunng downslope 

conditions, air flows down the canyons of the Front Range onto the plans 

Temperatures at RFP are moderate Extremely warm or cold weather is usually of short 

duration On average, daly summer temperatures range from 55 to 85 degrees Fahrenheit 
( O  F), and wnter temperatures range from 20 to 45" F Temperature extremes recorded 

at the plant range from 102" F on July 12,1971, to -26" F on January 12,1963 The 24-year 

dally average maxlrnum temperature for the penod 1952 to 1976 is 76" F, the daily mmmum 
is 22" F, and the average mean is 50" F Average relative humdity is 46 percent (DOE, 
1980) 

Remew of historical climatological data for RFP has indicated that some of the data are 

invalid under current quality standards 1989 and 1990 RFP monthly and annual 

enwonmental momtoring reports prepared by EG&G (EG&G, 1989, 1990c) contam 

climatological data that has been validated under current quality assurance protocol 

1 3 3 4 
Three intemttent streams that flow generally from west to east dram the RFP area These 

drainages are Rock Creek, Walnut Creek, and Woman Creek (Figure 1-3) 

Surface Water HvdroloR 

Rock Creek d r a m  the northwestern comer of the buffer zone and flows northeastward 

through the buffer zone to its offsite confluence wth Coal Creek Rock Creek is penpheral 

to the RFP facility and is not known to have been impacted by RFP activlties North and 
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South Walnut Creeks and an unnamed tnbutary dram the northern portion of RFP These 

three forks of Walnut Creek join in the buffer zone and flow toward Great Western Reservolr 
approxlmately one rmle east of the confluence Flow is diverted around Great Western 

Reservoir into Big Dry Creek ma the Broomfield Diversion Ditch Rock Creek, North and 

South Walnut Creeks, and the unnamed tnbutary are intemttent streams Flow generally 

occurs in these streams only after precipitation events and spnng snowmelt An east-west 

trending interfluve separates Walnut Creek from Woman Creek OU12 is situated on this 

interfluve and OU12 surface water drains to these creeks as shown on Figure 1-4 Woman 

Creek drains the southern Rocky Flats buffer zone and flows eastward into Standley Lake 

wth penodic diversions into Mower Reservoir 

Surface water retention ponds constructed to control runoff from RF'P are also depicted on 
Figure 1-3 The retention ponds are located on North Walnut Creek, South Walnut Creek 

and Woman Creek The areas of the plant that drain to these respective dramages are shown 

on Figure 1-4 as are locations of surface water momtonng stations for each area of the plant 

The senes of retention ponds known as the A-senes ponds are located on North Walnut 

Creek, the B-series retention ponds are located on South Walnut Creek, and the C-senes 

retention ponds are located on Woman Creek The A-series ponds on North Walnut Creek 

are designated A-1, A-2, A-3, and A-4 from west to east They receive runoff from the 

western and northern portions of the plant site, including the 100, 300, and portions of the 

700 building areas The B-senes ponds on South Walnut Creek are designated B-1, B-2, B-3, 

and B-4, and receive surface water runoff from the central portion of the plant site including 

the majonty of OU12 Ponds C-1 and C-2 are located in the Woman Creek drainage and 

receive runoff from the southern portion of the site Figure 1-4 indicates a relatively small 

portion of the OU12 area drains to Woman Creek, including the extreme western and 

southern portions of the 400, 600, and 800 building areas 
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The South Interceptor Ditch is located between the RFP man production facihty and Woman 

Creek The South Interceptor Ditch collects runoff from the southern portion of the 
production facility and diverts it to pond C-2, where it is momtored in accordance wth RFP 

National Pollutant Discharge Elimnation System (NPDES) perrmt 

1 3 3 5  Ecoloa 
A variety of vegetation is found wthin the buffer zone surrounding RFP Included are species 

of flora representative of tall-grass praine, short-grass plans, lower montane, and foothill 

ravlne regrons Since 

acquisition of RFP property, vegetative recovery has occurred, as ewdenced by the presence 

of disturbance-sensitive grass species such as big bluestem (Andropogon gerardii) and side 

oats grama (Bouteloua curtzpendula) No vegetative stresses attnbutable to hazardous waste 

contamnation have been identified (DOE, 1980) 

Riparian vegetation exlsts along RFP dramages and in wetlands 

The fauna inhabiting RFP and its buffer zone consist of species associated wth western 

praine regions The most common large mammal is the mule deer (Odocozleus hernzonus), 

wth an estimated 100 to 125 permanent residents There are a number of small cmvores, 

such as the coyote (Canu Zatrans), red fox (Vulpesfulva), stnped skunk (ephztu mephztrs), and 

long-tailed weasel (Ustela frenata) Small herbivores can be found throughout the plant 

complex and buffer zone, including species such as the pocket gopher (Thomornys talpozdes), 

cottontail (Sylvzlagus sp ) around buildings and along dranages, white-tailed jackrabbit (Lepus 

townsendzz), and the meadow vole (zcrotus pennsylvanzcus) (DOE, 1980) 

Commonly observed birds include western meadowlarks (Sturnella neglecta), homed larks 

(Erernophzla alpestm), mourmng doves (Zenazdura rnacroura), and vesper sparrows (Pooecetes 

grmznm), western kmgbirds (Tyrannus voci$erans), black-bdled magpies (Prca pica), amencan 

40103-1\FSE~ION 1 September 29, 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 
Section No 
Page 
Effective Date 
Organization 

21100-WP-ou12 1 
10, Rev 0 

14 of 24 
September 29, 1992 

Remediation Program 

robins (Turdus mzgratonus), and yellow warblers (Dendroica magnolza). Kdldeer (Charadnus 

voclferus), and red-wnged black birds (Agelazus phoenzceus) are seen in areas adjacent to 

ponds Mallards (Anas platyrhynochos) and other ducks (Anus sp ) frequently nest and rear 

young on several of the ponds Common birds of prey in the area include northern harmers 

(Czrcus cyaneus), red-tailed hawks (Buteo jamazcenszs), ferruginous hawks (Buteo regdzs), 

rough-legged hawks (Buteo lagopus), amencan kestrels (Falco sparvenus) and great homed 

owls (Bubo viqgnianus) (DOE, 1980) 

Bull snakes (Pzfuophzs melanoleucur) and rattlesnakes (Crotalus sp ) are the most frequently 

observed reptiles Eastern yellow-bellied racers (Coluber constnctor flwzventns) have also 

been seen The eastern short-horned lizard (Phrynosoma douglassz brevirostre) has been 

reported on the site, but these and other lizards are not commonly observed The western 
painted turtle (Chrysemyspzcta) and the western plans garter snake (Thamnophzs radrx) are 

found in and around many of the ponds (DOE, 1980) 

Wetlands play an important role in ecosystem processing and in prowding habitat to a vanety 
of plant and ammal species Wetlands at RFP were identified in conjunction wth the 

National Wetlands Inventory (1979) and field checked by U S Army Corp of Engmeers 

personnel to verify their junsdictional status (EG&G, 1990d) There are approxlmately 107 

acres of aerial wetlands and 84,970 feet of linear wetlands wthin the Rocky Flats site In 
addition, there are approxlmately 156 acres of aenal wetlands and 14,190 feet of linear 

wetlands outside of the Rocky Flats site which are generally to the east of the site Of the 
156 acres of aerial wetlands outside of the Rocky Flats site, 140 acres can be attnbuted to 

Great Western Reservoir (EG&G, 1990d) 
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Within the Rocky Flats site, SIX ephemeral streams traverse the property Of these, Walnut 

Creek, South Walnut Creek, and Woman Creek are relatively important because they drain 

the plant site The other three streams in the general area of the RFP are Coal Creek, Rock 

Creek, and Leyden Gulch The headwaters of Walnut Creek and South Walnut Creek occur 

wthin the Rocky Flats site and generally flow eastward South Walnut Creek is tnbutary 

to Walnut Creek which flows toward the Great Western Reservoir into Big Dry Creek The 

headwaters of Woman Creek occur in the area, which dram the south side of the Rocky Flats 

site, and flow eastward into Standley Lake Coal Creek and Rock Creek flow northward 

outside of the RFP area and Leyden Gulch drains the southern part of the area Leyden 

Gulch is tributary to Leyden Lake Wetlands along the creeks are domnated by a narrow 

band of cattds, wth occasional cottonwoods, wllows, and other shrubs (EG&G, 1990d). 

Aquatic life is not well developed in the streams, wastewater discharge system ponds, or other 

ponds Black bass (probably largemouth bass, Mzcroptecr salmodes), fathead m o w s  

(Pzmephales promelas), and bluegdls (Lepomu macrochzcr) were reported in one or more 

of the ponds (W-W Semces, 1976) Data from 1976 indicates that crayfish and benthic 

macroinvertebrates, including the relatively sensitive sideswmmers (Amphipoda), mayflies 

(Ephemeroptera), caddisflies (Trichoptera), and facultative orgmsms, were found pnmmly 

in Pond B4 and in Woman Creek (W-W Semces, 1976) Current studies (December 1990 

to August 1991) in the protected area, OU1 and OU2 have added golden shiner (Notemzgonus 

crysoleucas), creek chub (Semotzlus atromaculatus), stoneroller (Campostoma anomalum), 

white sucker (Catostornus commersom), and green sunfish (Lepomu cyanellus) to the list and 

verified the presence of fathead mnnows and largemouth bass Current studies have also 

added SIX amphibians, three of which are common tiger salamander (Ambystoma tzgnnum), 

boreal chorus frog (Pseudacns tnserzatur), and northern leopard frog (Rana pzpzens) 
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Ecological surveys for identification and management of threatened and endangered species 

at RFP have been conducted according to EG&G Envlronmental Management Department 

SOPs, Volume 5 0, Ecology The SOPs have been approved for use on RFI/RIs by EPA, 

CDH, U S  Fish and Wildlife Semce (USFWS) and the Colorado Divlsion of Wildllfe 

(CDOW) Plant and ammal species which have been documented at RFP have been 

summarized in a Species of Concern (SOC) Species Compliance List along wth the preferred 

habitat of the species and the time of year the species may be present Of the species 

identified, only the forktip three awn (Artzstzda baszrmea) is likely to occur other than a 

transient at any of the OU12 IHSSs The table and a discussion of its potential apphcabAty 

to OU12 are in Section 90, Envlronmental Evaluation Work Plan Applicability is 
deterrmned either by sightings of the species in OU12 or the presence of preferred habitat. 

a 
13 3 6 

The population, economcs, and land use of areas surrounding RFP are descnbed in a 1989 

Rocky Flats vlcimty demographics report prepared by DOE (DOE, 1991b) This report 

divldes general use of areas within zero to ten mles of RFP into residential, commercial, 

industnal, parks and open spaces, agricultural and vacant, and institutional classifications, 

and also considers current and future land use near RFP 

Surrounding Land Use and Population Density 

The majority of residential use wthin five mles of RFP is located immediately northeast, 

east, and southeast of the plant The 1989 population distnbution wthin five d e s  of the 

RFP main production facility (1 e ,  the center of the RFP site) is illustrated in Figure 1-5 
Commercial development is concentrated near residential developments north and southwest 

of Standley Lake as well as around Jefferson County Airport, approxlmately three d e s  

northeast of RFP Industrial land use urlthin five mles of the plant is lirmted to quanylng 

arid mmng operations Open space lands are located northeast of RFP near the City of 
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Broomfield and in small parcels adjoimng major drainages and small neighborhood parks 

in the cities of Westmnster and Arvada The west, north, and east sides of Standley Lake 

are encompassed by Standley Lake Park open space Irngated and non-imgated croplands, 

producing primarily wheat and barley, are located north and northeast of RFP near the cihes 

of Broomfield, Lafayette, Louisvllle and Boulder, and in scattered parcels adjacent to the 

eastern boundary of the plant Several horse operations and small hay fields are located south 

of RFP The demographic report charactenzes much of the vacant land adjacent to RFP 

as rangeland (DOE, 1991b) 

Future land use in the vicimty of RFP most likely involves continued urban expansion, 

increasing the density of residential, commercial, and perhaps industnal land use in the areas 

The expected trend in population growth in the vlcimty of RFP is also addressed in the DOE 
demographic study (DOE, 1991b) The report considers expected vanations in population 

density by comparing the current (1989) settmg to population projections for the years 2000 
and 2010 A 21-year profile of projected population growth in the vlcimty of RFP can thus 

be examned DOES projections are based primarily on long-term population projections 

developed by the Denver Regional Council of Governments (DRCOG) and reported in the 

DOE demographic study (DOE, 1991b) Estimated population density and distnbution 

around RFP for the years 2000 and 2010 are shown in Figures 1-6 and 1-7, respechvely 

1 3  3 7 Soils 

Soils in the wcimty of RFP have been mapped by the Soil Conservation Semce and are 

presented on Figure 1-8 As shown on the figure, three predomnant soil senes occur at the 

plant site including the Nederland, Flatirons, and Denver senes Nederland senes soils are 

mapped near South Walnut Creek, unnamed tnbutary of Walnut Creek, and Woman Creek 

drainages Nederland series soils consist of deep, well dramed soils on piedmont fan terraces, 

40103-1 \PSE~ION 1 September 29, 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 
Section No 
Page 
Effective Date 
Organization 

21100-WP-ou12 1 
10, Rev 0 

18 of 24 
September 29, 1992 

Remediation Program 

alluwal terraces, stable sumrmts, and terrace escarpments (Soil Conservation Semce, 1980) 

Flatiron series soils are mapped throughout most of the RFP controlled area, including most 

of the OU12 area Flatiron series soils consist of deep, well dramed soils on high terraces, 

hill slopes and piedmonts The soils formed are most commonly noncalcareous, cobbly, 

stoney, gravelly, and loamy material of the Rocky Flats Alluvlum (Soil Conservation Semce, 

1980) 

Denver Kutch-Midway soil complex is shown on Figure 1-8 as the next mappable umt to 

Nederland Series soils in the RFP drainages Denver series soils consist of deep, well dramed 

soils on fans, high terraces, hill slopes, and table lands The soils are formed in calcareous, 

clayey material derived from mudstone and shale (Soil Conservation Semce, 1980). Kutch 

senes soils are sirmlar to those described for Denver senes, but are found on shoulders, 
ridges, and hill slopes Midway series soils also are on hill slopes and ridge crests, and formed 

in calcareous, clayey material denved from shale and mudstone 

1 3 3 8 
RFP is located on a broad, eastward-sloping pediment surface along the western edge of the 

Denver Basin (Figure 1-9) The area is underlam by more than 10,000 feet of Pennsylvman 

to Upper Cretaceous sedimentary rocks that have been locally folded and faulted Along 

the foothills west of RFP, sedimentary strata are steeply east-dipping to overturned In the 

western buffer zone, Upper Cretaceous sandstones of the Laranue formation make up an 

east-dipping (45 O to 55 ") hogback that stnkes approxlmately north-northwest (Scott, 1960) 

Immediately east of the hogback, steeply dipping sedimentary strata abruptly flatten to less 

than 2 degrees under and east of RFP (EG&G, 1991% 1992b) The sedimentary bedrock 

is unconformably overlain by Quaternary alluwal gravels that cap pediment surfaces of several 

distinct ages as shown in Figure 1-9 (Scott, 1963) 

Regonal Geology 
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Figure 1-10 shows the local stratigraphic section for the Rocky Flats area Upper Cretaceous 

bedrock umts directly underlymg RFP and pertinent to plant site hydrogeology include, in 

descending stratigraphic order, the Arapahoe Formation, the Lararme Formation, the Fox 

Hills Sandstone, and the Pierre Shale These bedrock umts and the overlying surf~cial 

Quaternary Deposits surfacing in the RFP wcimty are shown on Figure 1-11 and descnbed 

below A regional geologic cross section of the wcimty is shown on Figure 1-12 The east- 

west trending cross section depicts geology approxlmately one rmle north of the plant site, 

and is shown as section A-A' on Figure 1-11 Figures 1-11 and 1-12 are taken from the Final 

Report of the Phase I1 Geologic Characterization Data Acquisition (EG&G, 1992b) 

Ouaternary Deposits 

The Quaternary-age deposits in the RFP area, shown in Figures 1-9 and 1-11, have been 

categonzed into pediment cover and valley-fill The Rocky Flats, Verdos, and Slocurn 

Alluvlums represent pediment covers The valley-fill alluvlums include the Louvlers and the 

Broadway Alluvlums Additional recent alluvlal valley-fill deposits include the Piney Creek 

and Post Piney Creek Alluvlums (EG&G, 1991c) 

The Rocky Flats Alluwum is the oldest alluvlal deposit in the Denver area, east of the Front 

Range The alluwum consists of poorly sorted, angular to rounded, coarse gravels, sands, 

and gravelly clay Caliche amounts vary from trace to abundant (EG&G, 1991~). D o m a n t  

lithologies include detntus from Precambrian quartzite, schist, and gneiss deposited by Coal 

Creek Thickness at the type locality just south of RFP is 50 feet, and ranges from 10 to 90 

feet (Machette, et al, 1976) Alluvlal thickness in the OU12 area is presented in Section 2 0 

As shown on Figures 1-9 and 1-11, the RFP overlies Rocky Flats Alluvlum 
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Upper Cretaceous DeDosits 

Depositional envlronments east of the Front Range in the Late Cretaceous penod were 

influenced by the Lararmde Orogeny which resulted in the uphft of the ancestral Colorado 

Front Range Mountains The uplift caused a regression of the intercontinental Cretaceous 
sea from the west to the east, resulting in a lateral progradation of Pierre Shale prodelta 

shales and siltstones, Fox Hills Formation delta front sandstones, Laranue Formation delta 

plain sandstones, claystones, and coals, and Arapahoe Formation fluwal conglomerates, 

sandstones and claystones (Weimer, 1973) 

The Arapahoe Formation is the uppermost bedrock umt underlyng RFP and consists 

pnmanly of claystones, silty claystones, and some sandstones Arapahoe sandstones are very 

fine-gramed to medium-gramed, wth rmnor conglomeratic lenses. Weathered sandstones 
are pale orange, yellowsh gray, and dark yellowsh orange Unweathered sandstones are 

light gray to olive gray The sandstones typically are interlayered wth  clay lenses and are 

lenticular in geometry The majority of the Arapahoe Formation is composed of claystones 

and silty claystones which are light olive gray to medium olive gray and weathered to a dark 

yellowsh-orange 

Lithologc simlarities between the Arapahoe Formation and the underlying Laranue 

Formation makes defimng the contact between the formations difficult Two recent geologx 

studies of the RFP area established conflicting thicknesses of the Arapahoe Formation based 

on differing placement of the contact between the Arapahoe and Lararme Formations The 

first report, the Geologic Charactenzation Report, identified five indivldual sandstone bodies 

wthin the Arapahoe Formation and placed the lower contact of the Arapahoe Formation 
at the base of the fifth and lowermost sandstone body (EG&G, 1991c) By placing the contact 

below the fifth sandstone body, the thickness of the Arapahoe Formation was established 
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at 150 ft The placement of the contact for this report was detemned by evaluatmg offsite 

geophysical logs and comparing them with elevation data from dnll cores on RFP However, 

no lithologic critena was used in defirung the sandstone bodies or contact placement 

The second and most recent interpretation, the Phase I1 Geologc Charactenzation Data 

Acquisition, used field mapping and lithologic criteria to place the lower contact of the 

Arapahoe Formation beneath the first sandstone body (EG&G, 1992b) This interpretation 

defines the two formations as having different field characteristics and provenances and 

establishes a discontinuous medium-grained to conglomeratic crossbedded sandstone marker 

bed as the basal umt of the Arapahoe Formation The second interpretation places the lower 

contact of the Arapahoe Formation sigruficantly higher in the section establishing the 

thickness of the formation at 15 to 25 feet. Any further reference to the Arapahoe Formation 
in the OU12 work plan w11 refer to the second and most recent interpretation of the 

Arapahoe Formation 

The Lararme Formation, which is composed of an upper claystone interval and a lower 

sandstone and coal interval, is approxlmately 800 feet thick. The upper Lararme Formation 

consists of silty claystones and siltstones, and fine-grained lenticular fluwal sandstones. The 

silty claystones are light olive gray to olive black, massive, occasionally sandy, and contam 

carbonaceous material The siltstones are also carbonaceous, wth  iron oxlde nodules and 

slickensides along fractures The lower Lararme Formation consists of very-fine-gramed to 

medium-grained sandstones up to 50 feet thick and coal beds ranging from two to eight feet 

thick (EG&G, 1991~) 

The Fox Hills Formation averages 75 feet thick and consists of thick-bedded to massive, very- 

fine-grained to medium-grained feldspathic sandstone which is graysh orange to light gray 
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in color The sandstones are interlayered wth thin beds of siltstone and claystone (EG&G, 
1991c) The Fox Hills Formation crops out west of the RFP and is not likely impacted by 

RFP actinties 

1 3 3 9 

RFP is situated in a regional ground water recharge area Recharge to the alluwum occurs 

as a result of precipitation, snowmelt, and water losses from streams, ditches, and ponds cut 

into the allunum (EG&G, 1991c) 

Ground Water Hydrology 

Discharge from the allunum occurs at seeps that may or may not be covered by colluwum 

at the allunum/bedrock contact along the edges of the valleys Most seeps flow i t emt t en t ly  

(EG&G, 1990a) Ground water recharge to Arapahoe and Lararme sandstones occurs 
primmly from infiltration of precipitation into bedrock which crops out in the western portion 

of RFP along the west limb of the monoclinal fold and from water losses from streams incised 

into bedrock Recharge is greatest during the spring and early summer when ranfall and 

stream flow are at a mmmum and water levels in the Rocky Flats alluwum are high 

Discharge occurs at the edges of valleys (EG&G, 1990a) 

Unconfined ground water occurs at RFP in the unconsolidated Quaternary alluwal deposits 

These include the Rocky Flats Allunum and other pediment cover deposits present on broad 

topographic highs, and the various valley-fill alluwum deposits present in modem stream 

dramages Ground water levels in the Rocky Flats Alluwum rise in response to recharge 

during the spring and decline during the remainder of the year Dunng penods of high 

surface water flow, water is lost to bank storage in the valley fill alluvlum and returns to the 

stream after the runoff subsides Seasonal ground water fluctuations for the OU12 area are 

discussed in Section 2.0. In the western portion of RFP, where the allunum is thckest, the 
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depth to water is 50 to 70 feet below the surface Although the water table is vanable, it 

becomes generally shallower from west to east as the alluvlurn thins Seeps are common 

in stream dramages along the contact between the Rocky Flats Alluvlum and the underlymg 
Arapahoe and Larame Formations, and where Arapahoe Formation sandstone crops out 

The unconfined ground water flows generally to the east along the gently sloping contact 

between the alluvlum and the underlying bedrock Unconfined ground water also exlsts 

in Arapahoe Formation sandstone which subcrops below the Rocky Flats Alluvlum at RFP 

Larame Formation sandstones subcrop in limted areas along valley slopes. The Rocky Flats 

Alluvlum and Arapahoe Formation sandstone, siltstone, and claystone constitute the 

uppermost aquifer at RFP (EG&G, 1991c and 1992b). 

I 

Ground water in Arapahoe and Larame Formation sandstones, that do not subcrop, exlsts 
under confined conditions throughout most of the RFP area. The confimng layers for the 

sandstones are the Arapahoe and Larame Formation claystones and silty claystones 

Saturated zones in the Arapahoe Formation and the uppermost Rocky Flats Alluvlum have 

relatively low hydraulic conductivrties The uppermost water beanng zone aqufer is a 

heterogeneous deposit which displays a sigmficant degree of variability laterally and vertically 

Consequently, the uppermost water beanng zone exhibits a highly variable range of hydraulic 

conductivlty values Hydraulic conductivlty values reported for the Rocky Flats Alluvlum 
range from 1 x cm/s (Hurr, 1976) to 4 x lo-* cm/s (DOE, 1988) The most recent 

hydrogeologic investigation suggests the hydraulic conductivlty of the uppermost water beanng 

zone is approxlmately 6 x lo-' cm/s (EG&G, 1991c) The claystones which typically underlie 

the alluvlum have a hydraulic conductivlty on the order of 1 x centimeters per second 

(crn/s), and effectively constrain much of the unconfined ground water flow to the more 

permeable alluvlal deposits 
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The Lararme Formation sandstones, formerly referred to as Arapahoe sandstones 3,4, and 

5, have a hydraulic conductiwty of approxlmately lod cm/s (EG&G, 1991c) Currently, there 

are ongomg hydrauhc conductmty studles bemg conducted on both a sitewde and OU-speclfic 

basis Hydraulic conductiwty values presented in past studies are being validated and new 

permeameter testing is being conducted Pump testing and packer testing results are being 

evaluated for OU1 Results of the evaluation have only recently become available 
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2.0 SITE CHARACTERIZATION 

2.1 OPERABLE UNIT 12 BACKGROUND 

Operable Umt 12 (OU12) originally consisted of 12 Indimdual Hazardous Substance Sites 

(IHSSs) identified in the 1986 Comprehensive Enwonmental Assessment and Response 

Program (CEARP) The boundaries of OU12 fall wthin the 400,600, and 800 Rocky Flats 

Plant (RFP) building areas, as shown in Figure 2-1 The OU12 boundanes were established 

as a result of negotiations among the U S Enwonmental Protection Agency (EPA), the 

Colorado Department of Health (CDH), and the U.S. Department of Energy (DOE) for the 

establishment of the Interagency Agreement (IAG) The IAG was signed in final form on 

January 22, 1991 On Apnl 21, 1992, one IHSS (IHSS 147 1) was transferred to OU9 
(Onginal Process Waste Lines) for investigation and remediation (CDH, 1992) 

An ongoing investigation of the history and location of the 12 IHSSs onginally identified in 
the IAG is summarized in the Histoncal Release Report (HRR) (EG&G, 1992c) 

Information contained in the HRR was obtamed from record rewews and personnel 

internews The HRR indicates that of the onginal 12 IHSSs, in the IAG, only 10 rernam 

in OU12 The exlstence of IAG IHSS 136 1 cannot be documented in the HRR and, 

therefore cannot be investigated, and IHSS 147 1 has been formally transferred to OU9. 

Table 2 1 lists the 12 onginal IHSSs identified in the CEARP, the 10 IHSSs r e m m g  in 
OU12 as a result of the HRR, and the reason for discrepancies or location changes The 
recent information developed in the HRR is the most complete and accurate compllation 
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of IHSS history currently available and wll be used as a basis of this work plan The 

revlsed IHSS locations and historical accounts in the HRR wll be used for development of 

the Field Sampling Plan (FSP) If inconsistencies in history or rationale are identified in 

the HRR, the original IHSS location will also be considered in development of the FSP 

The RFP 400, 600, and 800 building areas which encompass OU12 are in the southwestern 

portion of the main plant, which lies on an alluvial pediment referred to as the Rocky Flats 

Mesa The pediment is an erosional surface capped wth  alluvlal deposits, which slopes 

gently to the east at a dip of approxlmately one degree Surface elevations at the site area 

range between 6,020 ft and 6,050 ft above mean sea level 

Access to certain OU12 IHSSs may be lirmted due to physical obstructions or secunty 

provlsions Much of OU12 is located in highly developed areas restricted by buildmgs, 

overhead lines, and underground utilities The OU12 IHSSs contain a vanety of chlonnated 

solvent and acid spills, impoundments that once held chromum, lithium, or solvent 

solutions, and possible radioactive contamnation resulting from releases of stored matenal 

or process wastes The 10 OU12 IHSSs are listed in Table 2 2  along wth brief site 

descriptions, compounds reported or suspected at the site based on information in the HRR, 

and the anticipated current location of suspect compounds In addition to the OU12 IHSSs, 

potential under-building contamnation (UBC) exlsts wthin OU12 in the 400 and 800 
building areas Several prevlously unrecogmed Potential Areas of Concern (PAC) have 

also been recently identified in the HRR (EG&G, 1992c) None of the UBCs or PACs are 
addressed in this work plan pending formal inclusion of PACs and UBCs into the RI/RFI 

process per the requirements of the IAG 
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The followng sections provlde available historical descriptions of the OU12 IHSSs, UBCs, 

and PACs The IHSS discussions are orgmzed by geographic location, wth  IHSSs in the 

400 building area descnbed first, followed by those in the 600 building area and, finally, the 

single OU12 IHSS in the 800 building area These histoncal descnptions are denved 

primanly from the HRR (EG&G, 1992c), supplemented wth the CEARP IHSS summanes 

2.1.1 

The west loading dock, IHSS 116 1, is a staging and storage area associated wth 

Building 447 The west loading dock, which has been in operation since 1956, is located on 
the north side of Building 447 and is west of Budding 444 as shown in Figures 2-2 and 2-3. 

Figure 2-3 indicates the extent of paved areas, concrete pads, and soil or gravel covered 

areas A photograph of IHSS 116 1 is presented in Figure 2-4 The location from which the 

photograph was taken and the direction towards which the camera was onented are shown 

in Figure 2-3 The location of the west loading dock presented in the IAG agrees generally 

wth the location detemned in the HRR However, low-level oblique photographs clearly 

show that the dock situated along the north side of Building 447 extends farther to the west 

than ongmally proposed (Norton, 1984) 

West Loading Dock Building 447 (IHSS 116.11 

0 

Building 444 was put into use in 1953 for the manufacturing of depleted and emched 

uramum components Beryllium component manufacturing operations began in 

approxlmately 1958 Also, some normal u rmum fabncation was performed in the early 

years of operation Major processes conducted in the building included machirung, weldmg, 

and clemng There is also a foundry and a laboratory in which parts can be etched, 

electroplated, and coated Buildmg 447 was put into semce in 1956 and houses both 

assembly-related processes and waste-related processes In Building 447, metal parts from 

Buildings 444 and 460 are cleaned, leak-tested, welded, and heat treated The heat 

40103-2\FSEC"ION 2 Scptauber 29, 1992 
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treatment process is designed to relieve stress and machimng damage in the parts In the 

past, a chip roaster was operated to convert depleted urmum chips from Building 444 to 

urmum oxlde 

No details are documented concermng releases from the west loading dock. Drums 

contamng nonradioactive solvents may have been stored on the dock (DOE, 1987) Dark 

stamng of soil from spills and leaks of oil stored in drums near Building 453, located 

immediately north of the loading dock, have been documented and are being investigated 

in OUlO Spills and leaks may have contammated soil and ground water beneath the dock 

(EG&G, 1992c) The nature of contammation for IHSS 116 1 is discussed in Section 2.4 

Two potentially contammated sites that are not wthin OU12 are immediately adjacent to 

or overlap IHSS 116 1 boundanes These sites are IHSS 208, which is the inactive 444/447 

hazardous waste storage area, and PAC 400-801, where an electncal transformer may have 

leaked IHSS 208 is identified as a temporary storage area for metal plating solutions in a 

20 ft by 8 ft cargo container There are no documented leaks from the cargo contiuner As 
agreed upon in the IAG, IHSS 208 is to be studied as part of Operable Unit 10 PAC 400- 

801 is identified as a transformer, formerly located on the roof of Building 447, which may 

have released polychionnated biphenyl (PCB) contammated runoff that infiltrated sods 

adjacent to Building 447 PCB investigations are typically not included in the OU12 RFI/RI 

and are likely to be addressed in another program for PCBs Due to the p r o d t y  of 

IHSS 116 1 to the former transformer, and the potential for runoff to have infiltrated soils 

in the area, samples collected at IHSS 116 1 w11 be analyzed for PCBs as descnbed in 

Section 6 0 
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2.13 

The south loading dock, which has been in operation since 1953, is located on the south side 

of Building 444 as shown on Figure 2-2 The location of the south loadlng dock 

(IHSS 116 2) is shown in Figures 2-3 and 2-5, and a photograph of IHSS 116 2 is presented 

in Figure 2-6 The IAG located the south loading dock west of the plenum, which is south 

of Building 444 Low-level oblique photographs clearly indicate that the dock is east of this 

plenum as shown in Figure 2-6 

South LoadinP Dock Buildin? 444 (IHSS 116.21 

Many incidents have contributed to possible contammation in the south loading dock area. 

In 1953, high wnds blew the lids off drums stored in this area, releasing uranium 
onto the dock, sidewalks, and dnveways, 

On August 30, 1954 while vacuumng in a centnfuge, the motor of a portable 
vacuum shorted out When the chips in the vacuum receptacle ignited, the 
receptacle was taken to the dock (known then as Dock No 2) To extinguish the 
fire, the bag’s contents were transferred to a steel drum and Metal-X powder was 
added The explosive nature of the burmng matenal released arborne urmum 
contammation to the outside atmosphere and covered the dock and the adjacent 
areaway wth uramum oxlde The areaway is the pit entrance to the basement that 
is used to store cyamde and graphite storage drums After the vacuum inadent, 
the dock was cleaned, but there is no record that the pit inside the areaway was 
decontammated 

In October 1955, a 55-gallon drum of perclene (tetrachloroethylene) still bottoms 
and mtnc acid stored on the dock burst and released contamnation to the area, 
and 

Until 1970, chlorinated hydrocarbon solvents used to rinse beryllium parts were 
disposed of on the ground outside Room 106 which opens to the dock 

Details regarding the nature of contammation for IHSS 116 2 are presented in Section 2 4 

40103 2WSECTION 2 Scptanbcr 29, 1992 
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2.1.3 

Two former cooling tower ponds have been identified in the vlcimty of Buildings 444 and 

447 as described in this and the followng subsection IHSS 136 1 is the cooling tower pond 

west of Building 444, used between 1956 and 1969, to hold blowdown from the cooling 

tower in Buildings 447 and possibly Building 444 

CoolinP Tower Pond West of Building 444 (IHSS 136.1) 

The location of IHSS 136 1 is shown in Figure 2-7 A 1965 historical photograph of IHSS 

136 1 is presented in Figure 2-8 Although reference to three cooling water ponds in the 

mcimty of Building 444 was made in the CEARP Phase I report (DOE, 1986), 

documentation exarmned during the HRR search supported the exlstence of only two ponds 

(EG&G, 1992c) The pond located west and north of Building 447 (IHSS 136 1) can be 

seen clearly in an aerial photograph taken in 1965 (RFP Photograph 10620-17) It is located 

north and west of the location described in the IAG as IHSS 136 3. As indicated in Table 

2 1, IHSS 136 3 identified in the IAG is the same as IHSS 136 1 identified in the HRR The 

nature of contarmnation at IHSS 136 1 is discussed in Section 2 4 As shown in Figure 2-7, 
the former pond location is now partially or completely covered by Building 460, above 

ground tanks, and pavement 

2.1.4 

The location map and 1969 historical photograph for IHSS 136 2 appear in Figures 2-9 and 

2-10, respectively Every document found addressing the location of cooling tower ponds 

in the 400 area describes one as being "due east of Building 444" or ''east of the Budding 

444 exclusion fence," which is assumed to be IHSS 136 2 The pond was reportedly utilized 

on May 25, 26, and 27, 1956 by an outside contractor (Dowell) to collect the vanous 

solutions used during cleamng of the Building 444 cooling tower Typical solutions used to 

clean cooling towers are acidic or contain chromate as described in Section 2 4  In 

Coolin? Tower Pond East of Building 444 (IHSS 136.21. 

40103 2WSECTION 2 Scptcmbcr 29, 1992 
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September 1956, when the liquid had evaporated and percolated away, the pond was 

backfilled On December 2, 1958 cooling water from Building 447 was reportedly pumped 

to a surface ditch and allowed to flow across plant site (PAC 000-502) Prevlous to 1958, 

dramage and flushing of the cooling water had been diverted to the cooling tower blowdown 
pond east of Building 444, not to a surface ditch malung the 1958 documentation unclear. 

The several references to a pond east of Building 444 may have been referring to the pond 

used by Dowell in 1956, or other standing water observed in the same relative location in 

later photographs 

The exact location of IHSS 136.2 is unclear based on maps and text in the HRR The pond 

may have been the standing water observed in aenal photographs (Figure 2-10) although 

the date of the photograph is documented to be later than the date the pond was backfilled 
This location best fits the description of the pond used dumg the Dowell operation, 

however, and it is also close to the cooling tower which is immediately east of Building 444 

The probable use of this general area as a cooling tower blowdown pond is substantiated 

by internews conducted during the HRR wth a retired RFP employee Another interwew 

conducted dunng the HRR indicated an oily sheen wsible on the surface of the pond. The 

nature of contammation for IHSS 136 2 is discussed in Section 2 4 

2.1.5 

The radioactive site south area (IHSS 157 2) is located wthm a secured area at RFP, and 

includes the soil and paved area surrounding Buildings 444, 447, 440, and 439. Pnor to 

1973, soils in the vlcimty were reported to contam low levels of uramum and chemcal 

contamnation Buildings 439 and 440 also had possible infiltration of hydraulic oll and 
carbon tetrachlonde originating from the uramum machine tool storage area (DOE, 1987) 

A uramum machine tool storage area was documented to be in the present location of 

Radioactive Site South Area (IHSS 157.21 

40103-2\FSECI'ION 2 Scplanbcr 29 1992 
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Building 460 as shown in Figure 2-11 The western boundary of IHSS 1572 has been 

extended to the west in the HRR from what was presented in the IAG to encompass the 

former uramum machine tool storage area, south to include the northern portions of 
Buildings 440 and 439, and east in an arc that follows the railroad spur The extension of 
the boundaries is intended to include other actiwties that took place from 1953 to the 

present in the general area included within this site IHSS 157 2 also includes contarmnation 

beneath Building 444 (EG&G, 1992c), which IS descnbed in Section 2 1 9, Under-Building 

Contamnation Figure 2- 11 illustrates the present configuration of IHSS 157 2 including 

paved areas Figure 2-12 contains a historical photograph dated June 5, 1969 of the entlre 

IHSS 1572 area 

Several operations associated wth Building 444 may have contnbuted to potential 
contamnation in the area Probably the most sigmficant event occurred near the south dock 

(IHSS 1162) where solvents, used to rinse beryllium parts, were disposed of onto the 

ground Details of actiwties on this dock are described in Section 2 12. Soil sampling 

conducted m c e  in 1954 indicated radioactiwty levels two and three times that of 
background in a ditch south of Building 444 (EG&G, 1992c) Neither the sample locations 

nor radioactiwty results were documented in the HRR 

An ingot open storage area east of Building 444, a metal storage area to the south of the 

building, and a uramum machine tool storage area to the west may have contnbuted to low- 

level soil contamnation As mentioned previously, the u rmum machine tool storage area 

is under Building 460 and cannot be investigated in this plan The other areas wll be 

investigated in IHSS 1572 There have also been cooling tower ponds in the area, 

prevlously descnbed under IHSSs 136 1 and 136 2, Sections 2 1 1 and 2 1 2, respectively 

40103-2\FSEC110N 2 September 29 1992 
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Numerous incidents are mentioned in documents found during the HRR search that indicate 

potential contammant releases to the IHSS 157 2 area, however, most of them provide few 

details The reported incidents are discussed below Potential contamnants are discussed 

in Section 2 4 

In May 1960, a vacuum collector fire in Building 447 resulted in the release of 
approxlmately 44 mcroCuries of depleted uramum The depleted uramum was 
deposited on the roof of the building 

In December 1962, a uramum and beryllium release from Building 444 occurred 
through an unfiltered hood that vented to the exterior of the building 

In June 1966, a process waste line broke to the north of Building 444 

On November 11, 1974, approxlmately 170 square feet (ft') of road south of 
Building 444 (probably Cedar Avenue) was contarmnated when a barrel contamng 
uramum chips was dropped during transfer 

Low-level oblique photographs taken in 1965 indicate drum storage west of 
Building 444 in a location that is now covered by Building 460 (EG&G, 1992c) 
Simlar photographs taken in 1969 indicate a drum storage area at the southeast 
comer of Building 444, Figure 2-10 in this report (RFP Photograph 13677-08, 
1969) The contents of these drums is not known, however, drums con tamg  
cyamde and graphite were known to be stored downstam through an areaway 
adjacent to the south loading dock 

Near the southeast comer of Building 444, very close to the ralroad tracks, a small 
building can be seen in the 1969 RFP photographs The ground around this 
building is covered wth a white substance that is related to sandblasting operations 
(PAC 400-807) Also, just west of Building 445 in the ditch near the radroad 
tracks, there was a pool of water which may have been the cooling water pond 
identified in the HRR as IHSS 1362 (RFP Photograph 13676-10, 1969), 
Figure 2-10 in this report 

RFP photographs taken in 1978 show poor housekeeping in the area of 
Building 440 The area is littered wth  mscellaneous matenals such as pallets, 
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open paint cans, and machinery There are also cargo contamers located north of 
the building (RFP Photographs 22923-22927, est 1979) 

On February 23,1978 a fire in the air plenum south of Building 444, which services 
the beryllium machimng operations in Room 107, resulted m the release of an 
estimated 14 5 grams of beryllium There was a large cleanup attempt after the 
Building 444 plenum fire Firemen responding to the alarm began spraymg the 
exterior of the plenum wth water where the pant  had started to bhster and other 
areas around the plenum to settle the contammated dust Temporary dams were 
established in the ditches south and east of the building and samples were taken 
of the firewater impounded there Laboratory analysis revealed 1 6 mlligram per 
liter (mg/l) beryllium in the east ditch and 4 3 mg/l in the south ditch, respectively 
These values compare to 0 0024 mg/l mean background concentration for surface 
water samples reported in the Background Geochemcal Charactemation Report 
(EG&G, 1990a) This water was sent to Buildmg 774 for processmg Personnel 
who were in the building at the time of the fire were sent to Building 881 for 
showers The shower water was retained until analytical results indicated that 
there was no beryllium present 

I 

An incident occurred on November 4, 1985 involmng pressurnation of a process 
line in Building 447 The incident report for the spill is in Appendlx B 
(Ref 1600551) The pressure forced liquid through a floor dram and up the vent 
pipe onto the roof where it ran into the gutter and onto the ground below The 
location of the vent pipe was in Room 502, although the specific area of the 
release onto the ground was not promded in the incident report Documented 
radioactive contarmnation levels were as high as 10,000 counts per m u t e  (cpm) 
beta actimty The area affected by the process waste overflow was decontarmnated 
to below 250 cpm or else painted to contam the radioactiwty The drain that was 
involved was to have been relocated and a ball check valve installed on the vent 
Pipe 

While transferring three drums across the plant site on November 30, 1990 one 
drum contaimng beryllium ingots was discovered to be radioactwe All areas were 
smeared along the path the barrels had been taken, and high smears (more than 
25 cpm/ft2) were found just outside the Building 444 beryllium machine shop at the 
exlt/entrance door The path of the drums is not documented in the HRR and the 
extent to which it is wthin OU12 cannot be detemned 
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e 

e 

EG&G ROCKY FIATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

~ _ _ _ _ _ _ _ ~  ~ ~ 

Manual 21100-w-ou12 1 
Section No 20, Rev 0 

11 of 56 
Effectwe Date September 29, 1992 
Organvation Remediation Program 

P a s  

Little documentation has been found that specifically indicates cleanup of these incidents, 

except where noted in the discussion The nature of the contammation resulting from these 

reported releases is discussed in Section 2 4 

2.1.6 

The sulfunc acid spill (IHSS 187) occurred on September 11,  1970 from an aboveground 

3,000 gallon tank located approximately 30 ft east of Building 443 About 1,500 gallons of 

acid spilled from the tank and dramed eastward, where the acid was captured m an earthen 

pit and neutralized wth lime The location of IHSS 187 is shown on Figure 2-13 and is 

located east of Building 443, extending into an area now occupied by Bmldmg 452. 

Figure 2-14 is a schematic drawmg of the path that the acid flowed in 1970, the earthen pits, 

and where the neutralized acid was ternporanly stored Figures 2-15, 2-16, and 2-17 are 
photographs taken from vanous locations wthm IHSS 187 Much of the area has been 

graded and buildings, tanks, and sidewalks are now present at the prewous spill location. 

Documentation regarding the spill and cleanup actiwties is in Appendm B 

Sulfuric Acid h i l l  (IHSS 1871 

Building 443 was placed in semce in 1953 and houses the steam generation plant Water 

is softened and transferred to boilers to make steam for use in process heating and cleamng 

operations The steam boilers are normally operated usmg natural gas, although Number 6 

diesel fuel is used as a backup fuel This fuel is stored in two large aboveground tanks that 

are located about one block east of Building 443 Aboveground tanks contamng sulfunc 

acid and sodium hydroxlde are located on the east side of the building These matenals are 

used for boiler descaling and neutralization 

The 3,000-gallon acid tank associated wth IHSS 187 was salvaged from Building 881 where 

it had been stored an estimated eight to ten months after decontarmnation At the tune of 

40103-2\FSECl7ON 2 Scptankr 29, 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 21100-WP-ou121 
Section No 20, Rev 0 
page 12 of 56 
Effcchvc Date September 29,1992 
Organmtion Remediation Program 

installation, the drain line was equipped wth a nonstandard valve and flange The piping 

system was hydrostatically tested on July 2, 1970 The tank was filled wth water and left 

for three weeks and was deterrmned to have no leaks After the water was dramed from 

the tank, the valves and gaskets were changed 

From the drain valve of the acid tank, a pipe extended to a 200 gallon mwng tank situated 

over a 7,000 gallon concrete, PVC-lined neutralizing tank inside Building 443 Figure 2-18 

is a schematic drawing of the acid tank and neutralizing process, and indicates neutralmng 

tank effluent is discharged to the samtary sewer system Pnor to filling the acid tank, it was 

venfied that the tank was empty by opemng all valves and noting that no dramage occurred 

to the mwng tank The tank was filled with acid on September 3, 1970 Dunng fillmg, it 

was discovered that the level indicator was not functiomng which resulted in an overflow of 
approxlmately 1/2-gallon of sulfuric acid Another spill occurred when the transfer hose was 

removed and was allowed to dram onto the ground Both spills were neutralized wth 
caustic The tank was then locked out 

On September 11, 1970 a sulfuric acid stream about 1/4 inch in diameter was found 

sprayng out about 4 ft from the flange above the drain valve After discovery of the leak, 

the fire department began sprayng the tank and the surrounding area wth  water High 
wnds were carrymg the acid and fumes to the south and east, therefore, this procedure was 

curtaded Lime was added to neutralize the sulfuric acid 

The lockout chain was cut and the acid allowed to drain to the mwng tank inside 

Building 443 The mwng tank was adapted wth a flemble hose which would let the aad  

dram into the neutralizing tank Approxlmately mne hours after the leak was detected, the 

tank was completely emptied 
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Because the tank was not equipped wth secondary contanment, the acid emanating from 

the flange drained through a culvert under Fifth Street and along a ditch south of 
Building 442 The acid continued to flow northward along a north-south ditch east of 

Building 442 and west to ponds that were constructed to contam the acid. One pond 

measured roughly 75 ft by 25 ft and the other was about 25 ft by 25 ft. 

On September 12, 1970, it was discovered that the neutralization tank inside Building 443 

was lealung from the drain valve into the samtary sewer line and into the sewage treatment 

plant (Building 995) The acid was transferred from the neutralization tank to 24 

polyethylene-lined barrels that were placed near the earthen pits in Figure 2-14 The 

investigative report on this incident states that the drums were surrounded by a ddce, but 

photographs taken on September 14, 1970 do not show a dike (RFP Photograph 14686, 

1970) 

The drain valve on the neutralization tank had not been inspected since its installation in 

1966 Dirt was found on the acid tank which may have contributed to the inadequate 

closure of the neutralization tank valve 

No documentation was found which detailed the removal of contarmnated soil However, 

photographs indicate excavation of soils immediately adjacent to the tank The nature of 
potential contamnation resultmg from the spill is discussed in Section 2 4 

2.1.7 

The fiberglassing area referred to as IHSS 120 1 is located north of Buildmg 664. A 

fiberglass panel shed is located wthin the IHSS, and the area is fenced The IHSS 120.1 

location and photograph are shown in Figures 2-19 and 2-20, respectively 

Fiberglassine Areas North of Buildinp 664 (IHSS 120.1) 

40103-2\FSECTION 2 Scptanbcr 29 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 211ww-ou12 1 
20, Rev 0 Section No 

Page 14 of 56 
Effectwe Date September 29, 1992 
Organization Remediation Program 

The fiberglassing area described in this and the next subsection were used during the penod 

between 1972 and 1979 to fiberglass waste paclung boxes The fiberglassing process may 

have resulted in spills of polyester resin, peroxlde catalyst matenals, and cleanmg solvents, 

although no documentation of spills was indicated in HRR research The nature of any 

contaminants resulting from the fiberglassing area IHSSs is discussed in Section 2 4 

2.1.8 
The location and photograph for IHSS 1202 are shown in Figures 2-21 and 2-22, 

respectively Building 664 became operational in 1972 and is used for storage, stagmg, 

loading, and shipping of radioactive wastes Building 664 contam a fiberglass apphcation 

operation and a Real Time Radiography unit 

Fiberdassine Area West of Building 664 (IHSS 120.2) 

The fiberglassing area west of Building 664 (IHSS 120 2) is fully encompassed by IHSS 161, 

which is to be investigated as part of OU14 IHSS 161 may contam low-level residual 
plutonium and uranium contamnation resulting from punctured or leakmg drums and boxes 

of solid and liquid wastes In accordance wth the IAG, IHSS 161 wll be investigated as 

part of OU14 However, the radiological survey and surficial sampling to be undertaken at 

IHSS 1202 within OU12, wll prowde prelimnary information on the extent of 

contamnation at IHSS 161 Actimties planned at IHSS 120 2 are descnbed in Section 6 0, 
Field Sampling Plan 

2.1.9 

This IHSS was originally identified as Multiple Acid Spills, 800 area However, specific 
information from the CEARP is vague regarding location Intemewees for CEARP Phase I 
indicated that the "nitric acid receiwng area (218) located north of Buildlng 881" was the 

location of numerous small spills during acid transfer and operation Other intemewees for 

Nitric Acid Tanks (IHSS 1891 
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the same document indicated the mtric acid farm west of Buildmg 881 was the location of 

spills which were rinsed off onto the ground These interwewees defined the IHSS as 

multiple acid spills north and west of Buildlng 881. 

IHSS 189 has been mapped in the location of the 218 Acid Tanks as indicated on 

Figures 2-23 and 2-24 Two, approxlmately 10,000 gallon, storage tanks are located adjacent 

to the railroad tracks east of Building 444 and south of Cottonwood Avenue The tanks 

have been used for the storage of mtnc acid since 1952 and are assigned the facility 

number 218 The tanks supply acid to Building 771 and Building 883 The tanks are within 

concrete contanment structures, but it is not known if these structures were there 

historically Numerous spills of unknown volume were reported dunng the f i b g  and 

transfer of mtric acid from these tanks, but only the following speafic inadents from the 

HRR were documented (EG&G, 1992c) Documentation of spills at the mtric acid tanks 

is included in Appendlx B 

On October 27,1982, a brown cloud was observed comng from the Building 218 mtnc acid 

tank during loading from an acid transport truck The incident was reported to RFP 
envlronmental personnel On September 24, 1985, an unspecified volume spill of nitric aad 
occurred dunng a vendor tank filling operation The spill was neutralized wth two 
contamers of unknown size of sodium bicarbonate On June 28, 1986, approxlmately one 

gallon of mtnc acid spilled on the ground at the acid storage tank, apparently caused by 

failure of the automatic shutoff system The release was neutralized wth an application of 

sodium bicarbonate, and the incident was reported It should be noted that, at one time, 

there were overhead acid pipelines between the 218 tanks and the northwest side of 

Building 881 It is not unlikely that the lines were hit by vehicular traffic at times causlng 

the acid to spill on the ground, which may have been the source of releases identified in the 
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CEARP as north and west of Building 881 The nature of contammation resulting from 

these releases is discussed in Section 2 4 

2.1.10 

Process waste line leaks (147 1) were reported to have occurred in the approxlmate location 

of IHSS 147 1 on Figure 2-25 Several other leaks have been documented at multiple areas 

in the Original Process Waste Lines (OPWL) system Figure 2-28 shows the ongnal process 

waste lines located in OU12 The lines themselves are part of the OPWL system, 

designated as OU9, as are most of the reported spill locations Onginally IHSS 147 1 was 

to be investigated in OU12 Due to the nature of the spill at this location however, this 

IHSS has been transferred to OU9 for investigation No further discussion of MSS 147 1 

is presented in this work plan. 

Process Waste Line Leaks (IHSS 147.11 

2.1.11 

Persons intermewed during preparation of the CEARP Phase I document stated that low- 

level radioactive contamnation was thought to exlst north of Building 881 due to leaks in 

the process waste lines, however there are no process waste lines in the area of IAG 
IHSS 147 2 This suspected low-level radioactive contamnation may be associated with the 

storage of items from Budding 881 conversion activlties, which occurred between 1964 and 

1966 No documentation could be found in HRR research that indicates a release due to 

conversion actiwties in the location gven in the IAG The HRR recommended relocating 

IHSS 147 2 to the conversion actiwty storage area shown in aenal photographs. The site 

is located approxlmately 150 feet south of Building 865, about 250 ft east of Building 883 

and 450 ft south of Central Avenue It measures approxlmately 50 ft  by 150 ft (EPA 
Photograph VB BL 3-7 1964) The location and a photograph of IHSS 147.2 appear in 

Figures 2-26 and 2-27, respectively 

Building 881 Conversion Activlty (IHSS 147.21 
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Building 881 was placed into senme in 1953 as an emched uramum components production 

building The building also contained a laundry, an analytical laboratory, and fachties for 

chermcally recovenng enriched uramum from manufactunng wastes In the mid-l960's, all 

enriched uramum manufacturing actiwties ceased and Building 881 was converted to a 

nonradioactive metals fabncation facility 

No documentation was found which detailed when items were first stored south of 

Building 88 1 Internews wth former RFP employees indicate that mscellaneous equipment 

was stored in this area such as lathe and rolling rmll parts Aenal photographs show items 

rn this area as early as 1964 (EPA Photograph VB BL 3-7, 1964) and agam in 1966 (EPA 

Photograph AIN IKK 154, 1968) By 1969, the area had been covered by a parlung lot 

Figure 2-26 shows that currently IHSS 147 2 is partially covered by pavement The nature 
of potential contamnation associated wth IHSS 147 2 is discussed in Section 2 4 

2.1.12 Under-Buildin? Contamination (UBC-439. 447. 881. 883. and 889. 400 & 800 
Areas) 

The followng buildings in the 400 and 800 areas wthin the OU12 boundaries have been 

identified as potential areas of concern (PAC) due to the possibility of contammation 

occurnng beneath exlsting structures 

Building 447 (UBC-447), 

Building 881 (UBC-881), 

Building 883 (UBC-883), and 

Building 889 (UBC-889) 

Building 444 (UBC-discussed as IHSS 157 2), 
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The PAC reference number for these sites is UBC followed by the building number No 

UBC-PACs have been identified within the 600 area UBC-PACs wthin OU12 are not in 

the IAG, and are therefore outside the scope of this investigation 

Soil and/or ground water beneath the identified buildings may have become contanmated 

because of the nature of the actimties wthin these buildings Numerous indoor unplanned 

events and routine operations may have led to under-building contammation These events 

are not all simlar in nature or scope Some of these unplanned events have involved 

extremely small spills of hazardous materials while others have been major industrial 

accidents In addition to these identifiable events, there is also the possibility of routine 

operations contributing to under-building contammation For example, lealung process 

waste lines could contribute to under-building contammation Leakage from such hnes 1s 

generally cleaned up upon its identification, but at times the affected enmronment is under 

a building and is not remediated Tanks associated wth  these buildings may have leaked 

or may have been overfilled causing a release to the enmronment Building sumps, floors, 

and foundation walls may have cracks or be othemse unsealed and have created a pathway 

for contamnation of the enmronment beneath the building 

Some of the events that may have led to under-building contammation wthin OU12 are 

listed below These events include several spills which may have mgrated to soils beneath 

the building ma floor drains, joints, or cracks This list is not intended to be complete, but 

is representative of the types of events that may have led to under-building contanmabon. 

UBC-439, 444, 447 A vacuum collector fire in Budding 447 in May 1960 and a 
urmum/beryllium release through an extenor vented hood 111 
December 1962 from Building 444 may have dispersed anborne 
urmum and beryllium throughout portions of the 400 Area. 
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Building 439, Building 444, and Building 447 are suspected to be 
radioactively contammated to some degree including the footings 
and foundations of these buildings 

UBC-444 This building houses general fabncation operations These 
operations include machimng, casting, and other related operations 
Use of this building began in 1953 

The sewage treatment plant received a greemsh substance which 
was traced back to Building 444 and an incident involmg the 
overflow of a chrormc acid solution from a hazardous waste tank 
Chrormc acid solution overtopped a plating bath, emptied into a 
trough leading to a RCRA tank, overtopped into the secondary 
contanment berm, then spilled onto the floor and into a sump and 
building footing d ram The footmg d r a m  empty to the sewage 
treatment plant, where the green substance was observed This 
incident, which occurred on February 22, 1989, resulted in the filing 
of a RCRA Contingency Plan Implementation Report (89-001) 
which is included in Appendur B There is no information to 
deterrmne if chrormc acid mgrated below Building 444 or its 
footing d r a m  

A continuous flow fabnc filter in Room 1 of Building 444 
overflowed, spilling low-level radioactively contammated liquld onto 
the floor in the area of the filter This incident occurred on July 7, 
1989, and resulted in the filing of a RCRA Contmgency Plan 
Implementation Report (89-010) This report is included in 
Appendlx B 

A 65-gallon spill of process waste water occurred in Room 1 at a 
temporary bypass for a filter This inadent occurred on 
September 29, 1989, and resulted in the filing of a RCRA 
Contingency Plan Implementation Report (89-014), included in 
Appendlx B 

Approxlmately 2,000 gallons of process waste water leaked from a 
fume scrubber tank in Room 204 on October 25, 1989 This 
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UBC-881 

UBC-883 

incident resulted in the filing of a RCRA Contingency Plan 
Implementation Report (89-017), which is included in Appendlx B. 

Water used in the suppression of a fire in Room 245 flooded the 
floor and several baths contamng gold cyamde plating solution, 
sulfunc acid, hydrochlonc acid, and mckel The water flowed 
through floor dram and overflowed waste tanks in rooms 9,10, and 
11 This incident occurred on May 21, 1990 and a RCRA 
Contingency Plan Implementation Report (90-005) was filed 

Building 881 currently houses primarlly laboratory and office 
support operations Various other operations have been conducted 
in this building such as uramum recovery, machirung, and 
fabncation Use of this building began in 1953 Waste lines have 
been broken wth possible infiltration of the underlymg soil 

This building houses general rolling, fomung, and forgmg 
operations Use of this buildmg began in 1957 On October 27, 
1989, process waste water was noted to be overflowng from a tank 
in Room 139 and some of the water flowed under the wall. This 
incident resulted in the filing of a RCRA Contingency Plan 
Implementation Report (89-OB), which is included in Appendlx B 

In addition to the information available on specific events in or near buildings that may have 

led to under-building contarmnation, there are also data that indicate the presence of 

contarmnation under Building 444 As part of routine footing drain and event-related 

sampling programs, footing drain and building sump samples have been collected These 

samples have historically been analyzed for total dissolved solids, conductivlty, mtrate, 

mtrogen, pH, gross alpha activlty, gross beta activlty, and tntiurn activlty Buildings in OU12 

that have footing drains include Buildings 444,883, and 881 Engineering drawngs showng 

footing drain locations and footing drain sample analysis results obtamed dunng finahation 

of this work plan are in Appendlx C Elevated concentrations of some contarmnant or 

indicator parameter have been noted at least once in building sump BS 444-2 (EG&G, 
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1992c) Building sump locations are shown in Figure 2-28 Additionally, buned process 

waste lines, pipes, and other matenals may be contamnated even though the use of the 

building has changed and these pipes and other materials may no longer be in use As part 
of the OU12 field sampling plan, additional footing dram analytical data w11 be obtamed, 

renewed, and the need for additional sampling evaluated 

2.2 PREVIOUS INVESTIGATIONS AND OTHER OPERABLE UNIT IMPACTS 

The followng sections discuss pnor investigation actiwties which have been conducted 

wthin OU12, and describe the potential impacts of actiwties planned for other OUs 

2.2.1 Previous Investipations 

Investigation of OU12 is required according to the IAG which was drafted on January 22, 

1991, since no specific OU12 IHSS investigations have been conducted Many of the IHSSs 

contamed wthin OU12 were prewously identified dunng plant-wde investigations discussed 

in Section 1 3 2 The CEARP Phase I investigation identified 12 IHSSs (ongnally referred 

to as Solid Waste Management Unrts) in OU12 The more recent HRR has researched and 

refined the specific locations of the 10 remaimng IHSSs descnbed in Section 2 1 Premous 

site-wde momtoring programs have resulted in the installation of numerous soil bonngs 

throughout the industnal area, including OU12 Many of these bonngs have been 

completed as piezometers or momtonng wells The latest RCRA Momtonng Report 

(EG&G, 1992g) addresses ground water quality upgradient and downgradient of OU12. 

Available geologic and ground water data from these wells are presented and discussed in 

Section 2 3 RFP has also been the subject of numerous radiornetnc surveys, many of which 

were conducted in the OU12 area A site-wde assessment of PCB releases has recently 

been conducted (EG&G, 1991h) which includes the OU12 area The followng sections 

discuss radiometric surveys, the HRR, PCB assessment, and the RCRA Momtonng Report 
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2 2 1 1 

Numerous radiometric surveys have been conducted at the FWP. The radiometnc data that 
were collected during the time period 1977 to 1984 included in Appendu D, evolved from 

the use of Field Instrument for Detecting Low Energy Radiation (FIDLER) type research 

instruments designed to identify methods to evaluate contarmnation in soil Expenmental 

instruments were being used at the RFP as early as 1971 or 1972 A plant-wde survey 

begun in 1977 and completed in September 1984 accomplished its purpose of locating 

abnormal radiation levels in the soil of the RFP and confirmed that large areas of the plant 

have higher than envlronmentally acceptable levels of radioactive contarmnation. 

Appendu D contam the results of this survey as they apply to OU12 

Radiometric Survevs 

2 2 1 2 
The purpose of the HRR is to prowde information on exlsting and potentially new IHSSs 

at RFP The scope of the HRR is derived from the IAG, which stipulates that the HRR 
w11 provlde a complete listing of all spills, releases, and incidents involvlng hazardous 

substances occurring since the inception of the RFP The HRR project was structured to 
provlde a reasonable and diligent effort towards meeting this goal, focusing on incidental 

releases that took place outdoors or had an immediate impact on the out-of-building 

envlronment, and on waste management practices that have been discontinued due to 

envlronrnental concerns. In addition, the HRR addresses the potential cumulatlve effects 
of inside-building releases on the envlronment beneath the buildings, and discusses known 

and potential envlronmental releases outside the RFP boundanes due to RFP actiwties 

Historical Release Report (HRR) 

2 2 1 3  PCB Assessment 

A site-wde assessment conducted in 1991 has identified 35 documented or potential PCB 

contarmnated sites at RFP (EG&G, 1991h) Thirteen of the identified sites fall within or 
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close to OU12 boundaries The assessment was based on document and record rewew, 

personnel internews, and sampling and analysis DOE has proposed to the agenaes that 

PCB sites will be investigated under the TOXIC Substance Control Act (TSCA) not in the 

RFI/RI However, PCBs are included in the analytical suite for samples collected at OU12 

IHSSs in which PCB-contamnated runoff may have infiltrated soils 

2.2.2 

Some of the OU12 IHSSs located in the 400, 600, and 800 building areas may be impacted 
not only by events identified for that IHSS, but also by actiwties occurring at nearby or 

overlapping IHSSs contamed in other OUs The followng sections descnbe the other OUs 

in the area The pnmary OUs of concern include OU9 (Onpnal Process Waste Lmes), 

OUlO (Other Outside Closures), OU13 (the 100 Area), and OU14 (Radioactive Sites) 
Historical information and investigations planned for IHSSs that are in other OUs and are 

near to or overlap OU12 IHSSs have been considered in developing the OU12 Field 
Sampling Plan to avoid duplication of effort, or to alter the OU12 analytical suite, if 

necessary In the event IHSSs from other OUs commence field actiwties pnor to OU12, 

FSP data needs w11 be conveyed to the other OU in an effort to combine actiwties and/or 

streamline the schedule Simlarly, if OU12 commences field actiwties first, OU12 wll 

evaluate data needs at overlapping IHSSs from other OUs, and attempt to simlarly 

accommodate data needs 

ImDacts from Other ODerable Units 

2 2 2 1 

Numerous OPWLs and the associated IHSSs contamed in OU9 exlst wthin the boundanes 

of OU12 Figure 2-28 shows the OPWL system located wthin the OU12 area Specific 
impacts of OU9 have been identified These include multiple releases from the OPWL 

OU9 (Orieinal Process Waste Lines) 
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pipeline at IHSS 147 1 which has been transferred to OU9 and suspected u rmum and 

beryllium contamnation around Building 444 and Building 447 (IHSS 157 2) 

2 2 2 2 

OUlO has four IHSSs located wthin the OU12 boundaries IHSS 182, IHSS 205, IHSS 207, 

and IHSS 208 The Final Phase I RFI/RI Work Plan for OUlO was submtted in May, 

1992 The OUlO work plan contains details of the planned investigation activlties, which 

are scheduled to begin after work plan approval and reported in a Draft Phase I RFI/RI 

Report on August 25,1994 The final OUlO work plan (May 1992) has been rewewed with 

respect to OU12 IHSSs 

OUlO (Other Outside Closures) 

2 2 2 3  OU13 (100 Area) 
OU13 contains several IHSSs immediately north of OU12, one of which actually overlaps 

the location of OU12 IHSS 187 presented in the HRR The OU13 IHSS that overlaps 

IHSS 187 is IHSS 157 1, Radioactive Site North 

The Final Phase I RFI/RI Work Plan for OU13 wll be submtted on October 19, 1992 

The RFI/RI Draft Report for OU13 wll be subnutted on August 8, 1994 Detals of 

investigation activlties required at OU13 are outlined in the IAG and will be outhned in the 

OU13 Work Plan 

2 2 2 4 

OU14 has one IHSS located in the 600 building area (IHSS 160) which completely overlaps 

the OU12 IHSS 120 1, and another (IHSS 161) which completely overlaps OU12 

IHSS 120 2 The Final Phase I RFI/RI Work Plan for OU14 is due on October 19, 1992, 

and the Draft RFI/RI Report for OU14 is due on December 20, 1994 Sampling plans 

OU14 (Radioactive Sites) 
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developed for OU12 IHSSs wll be conveyed to OU14 personnel to coordmate the two 

investigations and m m e  duphcation of effort. Detals of planned actiwbes at OU14 may 

be found in the IAG and the OU14 work plan 

2.3 GEOLOGY AND HYDROLOGY 

The followng sections on the geology and hydrology of the site are based prunarily on the 
Final Geologc Charactenzation Report (EG&G, 1991c) and on information presented in 

the 1991 RCRA Ground Water Monitonng Report (EG&G, 1992g) Geologc 

charactenzation is ongoing, and under constant re-evaluation as new data are developed 

The bedrock hthology data presented in the Final Geologc Charactemtion Report have 
been used in conjunction with available borehole logs for the OUlZspeafic mterpretations 

presented herein regarding the cross-sections and bedrock geology a 
Appendlx E contans borehole logs for all soil bonng and well locabons used for the 

preparation of this work plan Locations of wells are shown in Figure 2-29 Some of the 

wells shown have since been abandoned, as indicated m the figure 

2.3.1 Geology 
The followmg discussion addresses the surfiaal and bedrock geology of the site area. An 
alluwal thickness (isopach) map is presented in Figure 2-30 A bedrock geology map 

appears in Figure 2-31, which also shows locations for cross sections A-A' and B-B, which 

are shown in Figures 2-32 and 2-33, respectively 

The surficial geologc umt at the site is the Quaternary Rocky Flats Alluwum. The Rocky 

Flats Alluwum is the oldest and topographically highest alluvial deposit at RF'P, and was 
formed by a senes of coalesang alluvial fans deposited by braded streams. The umt is an 
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unconsolidated deposit composed of poorly sorted, angular to subrounded cobbles, angular 

to rounded coarse gravels, coarse sands, and gravelly clays Generally, it is coarser grained 

to the west and becomes finer gramed toward the east The colors of the Rocky Flats 

Alluvlum matm range from hght brown to dark yellowsh orange and graylsh orange to dark 

gray Bedding has been identlfied only in a gravelly sand m the East Trenches area 

(EG&G, 1991~). 

The amount of caliche [calcium carbonate (CaCO,)] mneralmtion in the interstices (pore 

spaces) of the alluwum ranges from zero to almost 100 percent. In areas where caliche has 

been defined as "abundant," the amount of cahche m the mtersbces is greater than 25 
percent over a 1 to 2 ft interval (EG&G, 1991c) It is believed that in OU12, the amount 

of cahche generally increases as the thickness of the Rocky Flats Alluvlum decreases The 

amount of caliche may have hydrogeologic significance and is discussed further in the 

followmg Section 2 3 2, Hydrology. 

Figure 2-30 mdicates that, in the immediate wcllltty of OU12, the alluvial umt ranges in 

thickness from 10 to almost 50 ft, with the greater thickness occurring to the west. The 

alluvlal thickness wthm the OU12 boundary is an average of 20 ft. 

Many areas in OU12 have been disturbed by building and road construction Consequently, 

much of the Rocky Flats Alluvlum on the plant site has been removed and/or reworked 

dunng plant construction actiwties Disturbed ground is generally described as 

unconsohdated clay, silt, sand, gravel, and pebbles The matenals are very poorly sorted 

wth fragments of claystone and display no beddmg The color ranges from olive to reddish 

brown to yellowsh gray and gray to yellowsh orange. Angular to subangular gravels and 

pebbles of grmte and quartzite are commonly found in areas of disturbed Rocky Flats 
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Alluwum or disturbed colluvium Sand, where present, vanes from fine-gramed to coarse- 

graned and is very poorly sorted 

There is an area of artifiaal fill mapped around Building 881, a portion of which has been 
included wthin OU12 Material excavated for the Budding 881 multi-story foundation was 

spread over a large area generally south of the building. The very poorly sorted and 
unconsolidated artifiaal fill was denved from Rocky Flats Alluvium, colluwum, and 
fragments of claystone and concrete rubble It is predomnantly composed of sandy clay 
wth some gravelly zones Sand and gravel fill material is expected to have been backfilled 

m some of the tank and pipe excavations The fill is generally brown to gray in color with 

occasional zones of moderate yellowsh brown stamng 

The youngest bedrock geologc umt beneath the alluvium in the site area is the Upper 
a 

Cretaceous Arapahoe Formation (Arapahoe Formation) The Arapahoe Formation at RFP 
has recently been interpreted as being 15 to 25 ft M thickness and consisting of claystone 
and sdty claystone interbedded with a medium-grained to conglomeratic frosted sandstone 

(EG&G, 1992b) The Arapahoe Formation is underlain by the Cretaceous L a r m e  

Formation ( L a r m e  Formation) which contams litholopes very sunilar to those in the 

Arapahoe Formation making the two formations difficult to differentiate in the field The 
two formaoons may attam a thickness of 600-800 ft and dip gently to the east at about one 
to two degrees (EG&G, 1991c) The contact wth the overlymg surfiaal deposits generally 

parallels surface topography 

The Arapahoe and Laramie Formation have been mterpreted as fluvial deposits comprised 
of channel-fill, point bar, and over-bank deposits (EG&G, 1991c) Claystones and silty 
claystones represent over-bank deposits, while most of the sandstones represent channel-fill 
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and point bar deposition from a meandenng stream system flowing generally west to east 

Contacts between various lithologes are both gradational and sharp. Weathemg is 
observed to penetrate up to approxlmately 30 to 40 ft into the bedrock on the basis of iron- 

oxlde stamng Open and healed fractures have been observed as deep as 220 ft. Healed 

fractures commonly occur in siltstones and very fine-gramed sandstones and have less than 

one mllmeter of bedding offset. The fractures are generally less than one millimeter wde 

and are cemented wth host rock argllaceous cement and matm matenal (EG&G, 1991c) 

Several large slump features have recently been discovered during the construmon of the 

881 Hdlside french dram 

The Arapahoe and Laranue claystones and silty claystones are massive and blocky, 

c o n t m g  occasional thm laminae and stnngers of sand, sdt, and coal Unweathered 
claystones and sllty claystones are light to medium olive gray and occasionally olive black 

Weathered claystones appear dark yellowsh orange and yellowish brown. The color 

difference is the result of iron-oxide staimng, which is common at depths from 1 to 20 ft 
below the base of the surficial matenal Leaf fossils and black orgamc matter occur 

throughout the claystones. 

Most of the Arapahoe sandstones are poorly to moderately sorted, subangular to 

subrounded, sdty, clayey, quartzitic, and very fine-grained to medium-gamed The 

Arapahoe sandstones are moderately to well-sorted and very-fine-grained to medium-gramed 

and, compositionally, have a higher percentage of chert and rock fragments than do the 

underlymg Laranue sandstones (EG&G, 1992b) Laranue sandstones also do not exhibit 

the roundness found in Arapahoe sandstones and also have a slightly lower porosity 

(EG&G, 1992b) The contact between the two formations is defined by a hthologcally 

distmctive medium-grained to conglomeratic frosted sandstone marker bed at the base of 
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the Arapahoe Formation Unweathered sandstones of both formations are light gray to 

olive gray, while weathered sandstones appear pale orange, yellowish gray, and dark 

yellowsh orange, as the result of iron-oxlde s t m g  Cementation generally increases wth 

depth as weathenng decreases Cementing agents in the sandstones are predominantly 

arg~llic wth minor amounts of CaC03 and silica Trough and planar cross-stratification are 

common sedimentary structures (EG&G, 1991~). Indimdual sandstones have lenticular 

geometnes and contam thm beds or lammae of silt and clay The Arapahoe sandstone was 

encountered as the surface bedrock lithology in boreholes 19689 and 13589 in OU12, as 

shown in Figure 2-31 

The bedrock geology shown in Figure 2-31 dlustrates three separate mappable mts of the 

Arapahoe formation mcluding sandstone, sdty claystone, and claystone. The silty claystones 

and claystones have been mapped separately to illustrate the transitional nature between the 

umts Silty claystone surrounds the two subcrops of sandstone along the southern boundary 

of OU12, and also occurs less extensively along the northern portion of the mapped area 

Most of the bedrock in the OU12 area is claystone 

233 Hvdrology 

Surface water drainage in OU12 is controlled for the most part by water diversion works 
such as ditches, pavements, gutters, dram, and culverts Surface water dramage patterns 

throughout RFP were presented in Figures 1-3 and 1-4. The largest of the runoff control 

ditches is the Central Avenue Ditch. This ditch runs eastward along Central Avenue and 

discharges to South Walnut Creek which flows to the northeast, then mto the B-senes ponds 

The other major runoff control ditch is the South Interceptor Ditch which prevents runoff 

from the south side of the RFP mam production area from entering Woman Creek, the 
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ditch discharges to Pond C-2 (Rockwell, 1988) 
Broomfield Diversion Ditch 

Pond C-2 waters are directed to the 

The discharges from the ponds are momtored to document compliance with National 
Pollutant Discharge Elimmation System (NPDES) permit reqwements. In addition to 
NPDES momtonng requirements, all off-site pond discharges are monitored for 
concentrations of plutomum, amencium, urmum, and tntium (Rockwell, 1988). 

Unconfined ground water occurs in OU12 in the Roc@ Flats Alluvium, the disturbed 
ground, and artificial fill Where the Arapahoe sandstone subcrops directly beneath the 
surficial matenal, it is in hydraulic connection with the Roc@ Flats Alluvium. The 
Arapahoe sandstone geometry is lenticular and laterally discontinuous, and the Arapahoe 
sandstone subcrops frequently throughout the RFP area and acts as an unconfined aquifer 
for a substantial portion of its occurrence (EG&G, 1991~). 

Surficial deposits on the RFP site generally are recharged by infiltration of incidental 
precipitabon and by seepage from ponds, ditches and creeks, although the situabon in OU12 

probably differs from undeveloped areas because of the greater amount of paved and 

covered surfaces. Large water table fluctuations have been observed in response to seasonal 
recharge (Hurr, 1976). An investigation of ground water flow mechasms of an evaporation 
spray field east of RFP in the buffer zone indicated a fluctuation range of eight feet, wth 

the low occumng m late March and the high occumng in late June (Koffer, 1989). As a 
result of water table fluctuations, the extent of saturated surfiaal deposits fluctuates The 
shallow ground water system discharges 111 streams, ditches and at seeps along slopes at the 
alluwum/bedrock contact 

40103-2WSECI10N 2 scptanbcr 29,1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 211oo-wp-0u12 1 
section No 20, Rev 0 
pap 31 of 56 
E€fcctm Date September 29, 1992 
Organmtion Remediation Program 

Generally, unconfined ground water flows along the contact of the surficial matenal and the 

underlymg Arapahoe Formation claystones in a downgradient direction to the east. The 

alluwal aquifer, as well as the bedrock aquifers, exhibit a highly vanable range of hydraulic 

conductiwty values As shown in Table 2 3, hydraulic conductivity values reported for the 

Rocky Flats Alluwum range from 1 x lo-* centimeter per second (cm/s) (Hurr, 1976) to 4 

x cm/s (DOE, 1988) This wde range of hydraulic conductmy values for the Rocky 

Flats Alluwum is due to its heterogeneity and vertical and lateral variabdity. The most 

recent hydrogeologc investigation suggests the hydraulic conductiwty of the Rocky Flats 
Alluwum and the Arapahoe sandstone is approxlmately 6 x lo5 cm/s whereas the Arapahoe 

Formahon claystones have a lower hydraulic conductiwty on the order of 1 x lo-' cm/s 

(EG&G, 1991~). Thls effectively constrans much of the flow within the alluwal aquifer to 

the more permeable surficial matenal Table 2 3  presents a comparison of hydraulic 

conductiwties for RFP area deposits from a vanety of sources 

As prevlously noted in Section 2 3 1, the amount of caliche mneralization in the Rocky Flats 

Alluwum tends to increase as the thickness of the alluwum decreases. There are some 

areas where the amount of caliche in the mterstices of the surfiaal matenal approaches 100 

percent. The presence of &che may prove to be useful in determinmg localized changes 

in hydraulic conductivities and ground water flow directions. Due to insufficient data on 
caliche in R€T surficial deposits, the extent to which this may be helpful is unknown at 

this time 

Confined ground water is present in the sandstone units of the Arapahoe Formation 
throughout most of OU12 Ground water recharge to the Arapahoe Formation occurs as 

infiltration of alluwal ground water and as infiltration of preapitation where the bedrock 

outcrops in the western portion of the RFP (EG&G, 1991c) The confining layers are the 
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relatively impermeable claystones and silty claystones of the Arapahoe Formation Ground 
water in the sandstone of the Arapahoe Formation occurs typically under confined 
conditions throughout most of RFP Exceptions to this are the local occurrence of ground 
water in subcropping sandstone umts directly beneath the surficial matenal 

The Lararme sandstones have a hydraulic conductiwty of approximately lod cm/s (EG&G, 
1991c) An overall downward vertical gradient has been identified but due to lack of data, 
has not been quantified The exlstence of a vertical gradient is ewdenced in the overall 
decrease in static water levels in momtonng wells wth depth (EG&G, 1991c) Generally, 
both confined and unconfined ground water flow is toward the east. Much of the ground 
water wthm the bedrock aqulfer becomes surface water as it leaves the ground water system 
as seeps along slopes and in stream drainages However, none of these slope or dramage 
areas are present withm OU12 

Industnalization of OU12 has sipficantly affected the hydrogeology of the site. Heightened 
awareness and understanding of the synthetic conditions wdl faabtate a more accurate site 

charactenzation One pivotal construction effect on the alluvial aquifer is the creation of 
potential preferred migrabon pathways. These potential preferred mgration pathways are 

in filled trenches from buried utilities, such as storm sewers, sanitary sewers, electrical lines, 
building foundations, and footmg drains, in addition to both abandoned and active process 
waste pipes and tanks. Footing drams and building sumps are known to emt  under 

Buildings 444,883, and 881, as shown in the engmeenng drawings mcluded in Appendix C. 
Avzulable analytical data collected dunng site-wide momtomg of these and other footmg 
dram and sumps wdl be obtained during the RFI/RI and evaluated. The extent to which 
these trenches prowde preferred mgration pathways wll be considered when evaluatmg 
OU12 hydrogeology dunng the RFI/RI 
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Awlable information on ground water relative to OU12 comes from mvestigations of the 

881 Hillside located southeast of OU12, the West Spray Field, and the Solar Ponds As 
prevlously mentioned, ground water occurs in both unconfined and confined conditions 

throughout most of OU12. Figure 2-34 presents a water table contour map for OU12 for 

Apnl, 1991, and Figure 2-35 presents a water table contour map for October, 1991 

Awlable water quality data are discussed in Section 2 4 2, under Nature of Contamination 

Based on the water table contour maps of the site area, the unconfined ground water 

generally flows easterly, as well as northeast towards North Walnut Creek and southeast 

towards Woman Creek The main plant area is on an east-west trending ground water 

diwde which lies appronmately beneath Central Avenue Ground water flow appears to be 

topographically controlled, flowng to the east-northeast coincident with the site-wde 

gradient Ground water also flows to the south followng the mesa slope. 

2.4 NATURE OF CONTAMI NATIO N 
This descnption of the nature of contammation has been denved prrmady from the HRR 

(EG&G, 1992b). The historical descriptions of each site have been presented in Section 2 1 

This section presents the type of contarmnants which have been released In most mstances, 

however, descriptions of the nature of contammation associated wth OU12 MSSs are 

limted to histoncal documentation of the type of matenals released to the enwonment 

The following sections address the nature of potential contammation at each speclEic IHSS, 
as well as generally for all of the OU12 site area for ground water, surface water, soils, and 

sedments 
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2.4.1 9 ~ 1 2  IHSS~ 

The nature of contarmnation at the followng indiwdual IHSSs is based on histoncal 
information presented in the HRR (EG&G, 1992b) 

2 4 1 1 

No documentation was found detahng releases on the west loading dock itself; however, 
there is record of sipficant oil stamng around Building 453 which is located just north of 
the dock and was used to store oil (IHSS 182 in OU10) There is a possibdity that solvents 
were stored at the west loading dock and hydrocarbons may also be present m the sods due 

to leaks and spills (DOE, 1987) A radiometric survey was performed in the vicinity of the 
west loading dock as part of a site-wde survey in Apnl and May 1984. Areas south and 
west of Buildmg 447 and areas north of Building 453 were identified as areas which could 
not be surveyed for plutomum due to hgh-level background radioactiwty. 

West Loadig Dock (IHSS 116.11 

2 4 1 2  
Drums contamng perclene (tetrachloroethene) stdl bottoms and mtnc aad were stored on 

the south dock In October 1955, one 55-gallon drum leaked and sprayed its contents onto 

two workers who were m the areaway adjacent to the dock. No discussion of cleanup m the 

reference pertmng to the perclene drum leak in 1955 has been located; however, the leaks 

were plugged and the drum moved The contents of the drum were transferred to a 
stanless steel drum and treated wth caustic Removal of sods m this area was being 
considered in 1975, but it is not known if removal was accomplished 

Sout h Load ing Dock (IHSS 116.2) 

Until 1970, chlonnated hydrocarbon solvents used to nnse beryllium parts were typically 
disposed of onto the ground outside Room 106, which opens to the south dock Analytical 

results of sod samples taken at two to four inches below ground surface revealed 350 to 
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1000 rmcrograms (pg) of beryllium per gram (g) of soil due to this solvent disposal Normal 

beryllium concentrations are 0 01 to 2 pg/g of soil (Putzier, 1975) Personnel conducted an 
sampling in the area of solvent disposal dumping from June through September 1977 The 

average concentration of berylhum in iilr was 0 0009 pg per cubic meter (m3), whch was 9 

percent of the EPA standard. Soil removal was not deemed necessary. 

Constituents which may have contammated surfaces around the south dock include emched 

and depleted urmum, beryllium, and chlorinated solvents Direct urmum activity readings 

as high as 7,500 disintegrations per m u t e  (dpm)/100 square centimeters (cm’), and smear 

readings wth a mmmum of 350 dpm, were detected around the south dock. Followmg the 

release, the dock and sidewalks were cleaned and the dnveway coated. Au count results 

dunng the vacuum fire extmpshing operations (Section 2.12) were as high as 33,000 

percent of the maxunum perrmssible limt (MPL) for axborne radioactiwty Dvect counts 

in the dock area were as high as 1,372 dpm. 

a 
2 4 1 3  

The man purpose of the former cooling tower pond was to hold blowdown from the 

Building 444 and Building 447 cooling towers Recycled water in the cooling tower is 

penodically released (referred to as blowdown) and fresh water added to the tower to 
control levels of total dissolved solids Blowdown liquid probably contained hexavalent 

chromum since chromum residue was found when the cooling towers were dismantled in 

1975 Coolmg tower industry mamtenance documentation indicates that lithium chromate 

and lithium dichromate are commonly used in coohng towers as corrosion mhlbitors and 

chlonde or chlonne contamng compounds are used to control biologrcal growth (Marley, 

1990) Industry documentation mdicates aads are used to clean scale off the tower, and 

there is no indicabon orgmc solvents would be used for c l e m g  coohg towers. Accordmg 

Cool in ?To wer Pond West of BuildinP 444 (IHSS 136.1) 
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to the HRR, a pond was used in 1956 to catch solutions during a cleaning operation of the 

Building 444 cooling tower, however, it is not known which pond is referred to. Lquids 

were allowed to evaporate and percolate into the soil; the pond was later backfilled. The 

pond may have also been used to dispose of lithium In addition, small amounts of depleted 

uramum may have been buried at this IHSS according to the HRR. 

2 4 1 4  
The east cooling tower pond was also potentially used to hold blowdown from the 

Building 444 and 447 cooling tower Histoncal records indicate it was used for only a few 
days by Dowell, then backfilled, although standing water is observed in this location in 

histoncal photos after Dowell reportedly backfilled the ponds. The pond may have 

contained liquids with hthium chromate, acids, and chlonde, and the soils may contam 
lithium and uramum. 

Coo line - To wer Pond East of Buildin? 444 (IHSS 136.2) 

2 4  1.5 
The principal matenals that have contnbuted to contammation m the radioactive area 

around Building 444 are depleted and ennched uramum, beryllium, chlormated hydrocarbon 

solvents including carbon tetrachlonde, and hydraulic od There may also be lithium and 

chromum in the sediments due to the presence of cooling tower ponds (IHSS 136) 

Numerous incidents are mentioned in documents found during the HRR search that indicate 

releases to the area. 

Radioacti ve Site South Area (IHSS 157.2) 

2 4 1 6  
A sulfunc acid spill in September, 1970 released apprommately 1,500 gallons of 94 percent 

sulfunc acid to the 400 Area. Apprommately 32,000 pounds of h e  was added to neutralize 

the acid It was common practice at RFP for acid spdls to be neutralized with a caustic such 

Su lfuric Acld Spi 11 (IHSS 187) 
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as lime The CEARP Phase I document (DOE, 1986) considered that this procedure would 

create by-products that were benign and highly mobile and, therefore, no enwonmental 

hazard should remam 

Assurmng that the acid tank was filled to capacity (3,000 gallons), approximately 200 gallons 

of aad are unaccounted for in the descnption of the inadent Approxmately 1,500 gallons 

are reported to have been released from the lealung flange directly to the ground. An 
additional 1,300 gallons were recovered from the neutralization tank. The remaining 200 
gallons likely leaked from the neutralnation tank mto the smtary sewer system. The 

Building 995 sewage treatment plant and its effluent were momtored to assess the impact 

of the 1970 spill On September 12, the pH of Building 995 influent was as low as 1.8 On 
September 13, the effluent had a pH of 2 2 wth a sulfate concentrabon of 1120 ppm. It is 

probable the sulfuric acid leak into the samtary sewer system contnbuted to the acidic 

treatment plant water Documentation related to the acid spdl is 111 Appendlx B. 

2 4 1 7 

No documentation detailing discrete releases or detaded response actions m the 

fiberglassing area was found Potential residues from spills of polyester resm, peroxide 

catalyst and unspecified c l e m g  solvents may exist. Higher than background levels of 

gamma radiation and amenaum were detected by an Aerial Radiological Measurements 

System survey (RFP Photograph 21644-01, 1977) No documentation was found whch 

provided an explanation for the origin of the elevated readings Building 664 is currently 

used for radioactive waste storage, but it is not known whether stored waste was responsible 

for the histoncally elevated readings. 

Fiberelassine Area North of Buildinp 664 IHSS 120.1) 
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2 4 1 8 

As wth IHSS 120 1, no documented releases are known at this IHSS A smlar  history of 

potential residue from spllls of polyester resin, peroxlde catalyst, and cleamng solvents may 

exlst Unlike IHSS 120 1, this area is paved wth asphalt 

Fiberglassinp Area West of Buildinp 66 4 (IHSS 120.2) 

2 4 1 9  a 
Small volumes of nitric acid were released to the envlronment in each of three documented 

occurrences As identified in the CEARP Phase I (DOE, 1986), the routine response to 

spllls was to nnse the acid splll on the ground In two of the documented releases, the mtnc 

acid was neutralized wth sodium bicarbonate Documentation of mtnc aad spills are 

included in Appendlx B 

2 4 1.10 Buildinv 881 Conversion Actiwtv Co ntarmnat ion [IHSS 147.2) 

Potential contaminants include beryllium, and emched or depleted uramum Based on 
internews wth former RFP employees conducted dunng the preparation of the HRR and 

on the histoncal use of Buldmg 881, some of the equipment stored in this MSS may have 

been contaminated wth beryllium, emched uranium, or depleted uranium Radioactivity 

levels assoaated wth thls stored equpment would not be antiapated to be high wth respect 

to background 

2 4 1 11 

The sods beneath OU12 buldmgs may be contarmnated wth radionuchdes, mtrate, solvents, 

aads, and hydrocarbons The most likely contaminants m soils beneath any particular 

building can be identified through knowledge of the operations conducted in that building 

and the raw and waste matenals associated wth those operations. Suspected contammation 

1 Jnder-Buildine Contarm nation (UBC-439.444.447.881.883. a d  889. 4 00 @ 8OQ 
m 
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under a building depends on the overall history of the building, not just the current 

operations. For instance, Building 881 currently houses vanous technical support, analytical, 

plant support, and admmstrative functions However, in the past the building was an 
emched uramum components production facility, and was later converted to a 

nonradioactive metals fabrication facility The uramum machine tool storage area, 

histoncally located where Building 460 now stands, may require that a UBC for Building 460 

be added. 

A number of RCRA Contingency Plan Implementation Reports have been made in response 

to releases inside buildings that could contribute to under building contaminabon. These 

reports are numbered in a manner that gves the year and a sequential number for the 

RCRA Contingency Plan Implementation Reports of that year The RCRA Contingency 

Plan Implementation Reports addressing indoor budding events apphcable to OU12 are 

89-001, 89-010, 89-013, 89-014, 89-017, 89-018 These are contained in Appendlx B. 

Inside budding events have largely been cleaned-up or othewse addressed wthout 

noticeable impacts on the outdoor environment. However, due to the long time frame, 

history of operations, and difficulty in detecting soil contamnation beneath buildings, the 

soils beneath the identified OU12 UBCs should be considered 111 the field mvestigabons 

2.4.2 

The nature of contamination 111 the OU12 area is based on a limited amount of sod, ground 

water, and surface water data from several sources This informabon and a companson of 

the data to background data is discussed in the followng sections 

ODerable Unit 12 Site Area 
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Exlsting soil bonng, ground water, and surface water analytical data from locations in or 

adjacent to OU12 have been summarized on Tables 2-4 through 2-9 Analyt~cal data 

including metals, radionuchdes, volatile orgamc compounds, and major ions, were evaluated 

and sipficant constituents are presented on the tables Most of the analytical data were 

properly validated The selection of the constituents was based on past IHSS htory and 

the requirements of the IAG for field sampling The complete listmg of the data set used 

to develop these tables is presented in Appendlx A. Each of the envlronmental media is 

discussed below 

Discussion of ExlstinP Data 

w 
Based on the IAG requirements and past OU12 history, three metals of potential concern 

in shallow soil were researched. beryllium, chromium, and lithium. A summary of the 

concentrations of these select metals in shallow soils (0 to 7 ft) from 15 emstmg sod bonngs 

wthin or adjacent to OU12 is presented on Table 2 4 A graphical representation of the 

data from soil samples collected from zero to three feet m depth is shown on Figure 2-37. 
Concentrations of beryllium ranged from less than 0.15 to 2.0 milligrams per kilogram 

(mg/kg) in shallow OU12 soils Chromum concentraQons ranged from 55 mg/kg to 

34 mg/kg The results of the analysis for lithium indicate that hthium is present at or below 

detection limits of approximately 20 mg/kg at most locations. Lithium was reliably detected 

only at location number 17989 at a concentration of 14 mg/kg 

Berylhum, chromum, and hthium results for soils sampled below 7 ft were similar to those 

for the shallower sods In general, at the majonty of locations, sirmlar or shghtly higher 

concentrations were observed in soils at depths greater than 3 ft 
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Exlsting analytical data for selected radionuclides in soil samples from 11 bormgs at depths 

of 0 to 7 ft are presented on Table 2 5  Gross alpha, gross beta, plutomum-239/240, 

uranium-233/234, urmum-238, and tntium results have been included In general, the 

highest radionuchde concentrations were detected in the 0- to 3-ft depth, surface samples 

The shallow soil data are graphically presented on Figure 2-38 Radionuclide concentrations 

in soil samples collected at depths greater than 7 ft were simlar to concentrations detected 

in the 3 to 7 ft samples. 

Volatile orgamc compounds were detected in soil samples from 11 boring within and near 

OU12 at depths of 0 to 6 ft  A summary of these volatde organic detections is presented 

on Table 2 6 and is shown on Figure 2-36 Acetone and methylene chloride were detected 

in almost every soil bormg However, these compounds were also frequently detected in the 

associated blank samples, suggesting laboratory contammation. 1, 1,l-Trichloroethane (TCA) 

was detected in 13489 at 11 mcrograms per lulogram (pg/kg). Tetrachloroethene and 
trichloroethene (TCE) were detected in soil samples from 0187 at greater than 100 pg/kg 

Bis (2-ethylhexyl) phthalate (a common laboratory contarmnant) was also detected in 

shallow sods from this location. Other volatde orgmc constituents detected m only a few 

of the soil bonngs mcluded carbon disulfide, 2-butanone, benzene, ethylbenzene, and 

toluene 

I 

Volatde organic compound results for soils at depths greater than 6 ft  are similar to those 

for the shallower sods Acetone and methylene chloride were detected frequently, however, 

these compounds were also detected m the blank samples. TCA was only detected in soil 

from location 13489 Other volatile organic compounds were only detected in a few of the 

samples at low concentrations of typically less than 30 pg/kg. 
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The exlsting database for soils wthm and near OU12 is not sufficient to adequately 

detemne the nature and extent of radionuclides, metals or volatile orgamc constituents 

Additional soil analysis wll be conducted in the RFI/RI, and a detaded evaluation of all 

data w11 be made followng the sampling effort 

Ground Water 

Alluwal ground water quality data were only avadable for two momtomg wells in the 
wcimty of OU12 Several wells shown in Figure 2-29 actually function as piezometers and 

are used for water level information only. Because OU12 is located m the industrial area 

at the RFP which is pnmmly paved wth  asphalt or concrete, d t r a t i o n  into the shallow 

soils is prevented As a result, most of the momtoring wells in OU12 are dry Momtoring 

well 17989 is located east of OU12, whde momtonng well 0187 is located mediately south 
of the OU12 boundary in OU1. These two wells have been sampled one or more tunes and 

analyzed for a range of parameters Analytical results for selected metals, radionuclides, 

volatile orgamc compounds (0187 only), and major ions from these wells are presented in 

Tables 2 7 and 2 8 Volatile orgmc compounds were not relably detected in well 17989 

These results are discussed in the following paragraphs 

Concentrations of radionuchdes in the slngle August 1990 sampling event from momtonng 

well 17989 were elevated, while those observed in samples from momtoring well 0187 were 

not However, radionuchde levels in monitonng well 17989 cannot be directly attributed to 

actiwtles assoaated wth OU12 IHSSs Concentrations of the selected metals were elevated 

in ground water from both momtomg wells. Volatde organic constituents detected in 
ground water samples from momtomg well 0187 consisted of trace concentrations of TCA 

and TCE whch were detected d u n g  a few of the samplmg events However, m the most 

recent December 1991 sampling event, TCA and TCE were not detected. 
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Analytical data for several major ions are also presented in Tables 2 7 and 2 8 Bicarbonate, 

chlonde, and sulfate concentrations were elevated in both momtonng well 17989 and 0187 

Fluonde and mtrate/nitnte concentrations were elevated in well 17989 but not m well 0187. 

Elevated concentrations of these major ions, as well as radionuclides, in well 17989 are 
consistent wth the release of process wastes liquids in the area. Total dissolved sohds 

concentrations in 0187 were greater than 500 mg/l and in 17989 were greater than 

1,OOo mg/l 

Water quality data are avsulable for other areas of the RFP, as part of the site-wide RCRA 
ground water momtomg program (EG&G, 19920. The nearest upgradient and 

downgradient momtonng wells to OU12 were located at the West Spray Field (OU11) and 

the Solar Ponds (OU4), respectively. Wells B410689, B410789, and B110889, mtalled to 
momtor ground water at the West Spray Field, were selected as the nearest water quality 

momtonng wells upgradient of OU12. Wells P207489 and 2486, installed in the vicmty of 
the Solar Ponds, were selected as the nearest water quality momtomg points downgradient 

of OU12 Because of the distance between these wells and OU12, as mterpreted by the 

maps mcluded in Appendu F, they may not be representative of actual water quality 
conditions immediately upgradient and downgradient of OU12 Several other OUs lyng 

Hnthin the upgradient and downgradient well may also be contnbuting to vanatrons m the 

ground water quality The analytical results for these selected wells are presented m tabular 

form in Appendu F The results are discussed below 

a 

Volatile orgamc compounds have been detected at low levels in Wells EM10689 and 

B 1 10889, includmg trichloroethene, 4-methyl-2-pentanone, carbon disulfide, acetone, and 

methylene chlonde. Accordmg to EG&G (19920, statlstical analysis of wells across the 

West Spray Field shows no sipficant mcreases in volatile orgamc concentratlon due to 
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spray field actiwties Detections of U-233/234 and U-238 in wells B410789 and B110889 

indicate an impact to water quality at the spray field Metals were detected at levels 
consistent wth background ranges (EG&G, 19929. Water quality parameters have also 
been momtored and data are included in Appendix F. These results may be indicative of 
upgradient water quallty conditions, west of OU12 

Downgradient of OU12, volatile orgmc compounds were detected at very low levels in well 

P207489 No volatiles were detected in well 2486. Radionuclides, mcludmg U-233/234, 

U-238, tntium, and gross beta actiwty, were detected 111 well P207489. Water quality 
parameters including chloride, fluonde, nitrate/mtnte, sulfate, bicarbonate, and total 
dissolved solid were elevated above the same values in the upgradient wells. 

Calcium, magnesium and strontium also appear to be elevated above the upgradient values 

These water quality data may in part reflect ground water conditions downgradient of OU12, 
but may be more representative of the actiwties related to the Solar Ponds 

The exlsting ground water analytical database for the IHSSs within OU12 is not adequate 

to determine the nature and extent of ground water c o n t m a b o n  m OU12 IHSS-specific 

ground water data wll be collected m this FSP, wth prowsions for mstallabon of additional 

momtonng wells, after soil data evaluabon 

Surface Wate r 
Analytical data from only one surface water sampling location, SW125, was avadable This 
location is indicated on Figure 2-29. The analytical results for selected radionuclides, 
metals, and ions are summmzed on Table 2 9 Concentrations of radionuclides, metals, and 

ions were relatively low and consistent wth those detected at other surface water momtonng 
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stations at RFP Provisions for collecting surface water samples are included m the FSP 
after evaluation of results from sediment and soil samplmg activities 

2.4 2 2 Site Backmou nd Co mDansog 
Shallow soil and ground water analytical data from several bomgs and two momtonng wells 

wthm or adjacent to OU12 were compared to site-wde background chemcal data presented 
in the Background Geochemcal Charactenzation Report (EG&G, 1990a) Data presented 
in the background report are currently being rewsed The followng discussion is based on 
the 1990 version and may change as a result of EPA comments and concerns. Background 
data on radionuchdes, metals, major mons, and indicator parameters were obtained from 
samples collected at stations located in buffer zone areas west, north, and south of the main 
plant 

The background data for alluvial soil and ground water samples are compared in the 
followng discussions to analytical results for select compounds in sod and ground water 

presented in Tables 2 4 through 2 8 Cornpansons were made to tolerance limits used to 
charactenze background concentrations, which were presented in the background 

geochermcal report where suffiaent data pemtted calculabon of these h t s  (EG&G, 

1990a) The three metals and six radionuchdes of potential concern identified based on past 
history of the facility and the requirements of the LAG are- 

* Metals. beryllium, chrormum, and lithium, and 

Radionuclides gross alpha, gross beta, plutomum-239/240, uramum-233/234, 
urmum-238, and tntium. 
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Concentrations of the three select metals in soils wthin and near OU12 were typically less 

than upper tolerance limts or maxlmum concentrations in background soils Berylhum 

concentrations, which ranged from less than 0 15 to 2 0 mg/kg, in sods wthin and near 

OU12 were less than half of the upper tolerance level of 4 7  mg/kg calculated from 

background soil samples These concentrations were also an order of magnitude lower than 

the mawmum concentration of 19 mg/kg detected in a background soil sample. 

Chromum was detected in all but two samples wthin and near OU12 at concentrations less 

than the upper tolerance limt of 20 mg/kg calculated for the background soil samples. The 

two exceptions of 27 and 34 mg/kg in locations 13489 and 14289, respectively, were below 

the maximum concentration of 70 mg/kg detected in a background soil sample. The only 

reliable hthium detection of 14 mg/kg at location 17989 was above the upper tolerance h u t  

of 8 1 mg/kg calculated from background samples south of RFP; however it was below the 
m m u m  concentration of 16 mg/kg observed in background samples collected north 

of RFP 

Gross alpha concentrations in sods within and near OU12 were below, and typically less 

than half, the m m u m  concentration of 42 picoCuries per gram (pCi/g) observed in 

background soils The concentrations were also less than the upper tolerance limit of 

38 pCi/g calculated for gross alpha concentrations detected in background soils Gross beta 

concentrations in OU12 soils and in soils nearby were within the range of background 

concentrations of 3 to 42 pCi/g Three detections were above, but close to, the upper 
tolerance limt of 37 pCi/g The highest piutomum-239/240 concentration detected in soils 

within and near OU12 was 15 86 pCi/g. A background concentration for plutonium-239 is 
avadable but not apphcable for a compmson because it is only for one isotope 

Concentrations of uratllum-233/234 and urmum-238 were typically greater than upper 
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tolerance limts of 0 66 and 0 68 pCi/g calculated for each of these compounds, respectively, 

from concentrations in background soils However, the concentrations of urmum-233/234 

and uranium-238 in soils wthin and near OU12 were within the range of concentrations 

observed in background sods The majonty of tntmm concentrations for soils wthin and 

near OU12 were less than the calculated upper tolerance h t  of 410 pCi/g and were within 

the range of tntium concentrations detected in background soils. Exceptions were in soils 

at 13689 and 14689 located in the northeast portion of OU12 and north of OU12, 

respectively 

Ground Wateg 

As stated 111 the premous section, alluvial ground water data near OU12 were h t e d  to two 

monitoring wells, one east and one south of the OU12 boundary (Table 2.7 and 2.8) Metals 

concentrations 111 ground water samples from these wells were generally greater than 

calculated upper tolerance l m t s  and maxlmum concentrations detected in alluvial ground 

water samples from background locations (EG&G, 199Oa). Exceptions include mercury 

which was not detected in background samples above a detection limit of O.OOO2 mg/l and 

was only detected dunng one sampling event 111 well 0187 at OOOO28 mg/l. Selenium and 

strontium were also detected at low concentrations 111 well 0187 close to or below, 

respectively, the detemon h t s  of 0 05 and 1 0  mg/l, used for the background samples. 

Zinc was detected 111 ground water from well 0187 at concentrations wthm the range of 

observed background concentrations from the alluvial ground water samples. 

The radionuchdes, gross alpha, gross beta, uranium-233/234, urmum-235/236, and 

urmum-238 were detected in wells 0187 and 17989 at concentrations greater than the 

calculated upper tolerance hmt or the maumum concentrabon detected in background 

water samples The other select radionuchdes analyzed m ground water from well 0187 

40103-2WSEcIIoN 2 scptemba 29,1992 



EG&G ROCKY mATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 2 1 1 m w - o u 1 2  1 
20, Rev 0 section No 

pap 48 of 56 
Eftectrvc Date September 29,1992 
Organmtion Remediation Program 

were detected wthin or below concentration ranges observed in background alluv~al ground 

water samples 

The major ions bicarbonate, chlonde, mtrate/mtrite, and sulfate were analyzed in both 

ground water from wells 0187 and 17989 and in background well locations. Concentrations 

of these ions in well 17989 and m well 0187, w t h  the exception of nitrate/nitrite, were 

greater than the upper tolerance limt calculated from the background ground water 

samples. Nitratelmtnte concentrations in well 0187 were below thls l m t  and also were 

wthin the range of concentrations detected in the background samples Total dissolved 

solids (TDS) concentrations in 17989 were greater than those observed in background 

samples TDS concentrations in 0187 were wthm the range of background TDS 

concentrations 

2.5 SITE CO NCEPTUAL MOD& 

On the basis of the known site physical conditions and the potential contamination sources 

descnbed in the preceding semons, a conceptual model of exposure pathways for OU12 has 
been developed for use in the evaluation of the potential rrsks presented to human health 

and the environment 

The primary purpose of a conceptual model is to a d  m identifying exposure pathways by 

which human and biotic receptors may be exposed to site contarmnants The EPA defines 

an exposure pathway as 'I. a umque mechamsm by which a population may be exposed to 

chemcals at or ongmating from the site " (EPA, 1989b) As shown in Table 2.10, an 

exposure pathway includes a c o n t m a n t  source, a release mechwm, a transport medium 

or mgration pathway, an exposure route, and a receptor. An exposure pathway is not 
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complete unless all of these elements are present Each indiwdual element is described in 

more detad in the indiwdual semons referenced below 

. 

Contarrunant Source (Sechon 2 5  1) - For the OU12 conceptual model, the 
contaminant sources are the media potentially mpacted by histoncal releases of 
chemcals from each IHSS. These are secondary source media and may include 
sod, sediment, vadose water, and ground water throughout OU12. 

Release Mechamsm (Section 2.5.2) - A release mechasm is a physical and/or 
chemical process by whch contarmnants are released from the source. The 
conceptual model for OU12 identifies btoncal mechanisms which released 
contarmnants directly from histoncal sources at the time of the actual spds or 
releases, and pnmary release mechanisms which release contaminants directly from 
the current contamination (or secondary) sources. Secondary mechanisms which 
release contaminants from one transport media to another are also identified 
Pnmary release mechanisms for OU12 may mclude wind erosion, volatile 
emssions, infiltration, dissolution, leaching, tracking, bioaccumulation/ 
bioconcentrahon, and storm water runoff Secondary mechanisms may include 
percolabon, recharge, discharge, seepage, pumpage, migabon, volatkation, and 
dry deposition. 

Transport Medium (Semon 2 5 3) - A transport medium is the enwronmental 
medium mto which contaminants are released from the source, and from which 
contarmnants are m turn released ma an exposure route. Potential transport media 
for OU12 include flora, fauna, vadose water, ground water, surface water, and a r  

Exposure Route (Section 2.54) - Exposure routes are avenues through which 
contarmnants are physiologcally incorporated by a receptor Exposure routes for 
receptors at OU12 include ingestion, dlrect dermal contact, and inhalation. 

Receptor (Section 2.5 5) - Receptors are human or environmental populations that 
are exposed to the contamination released from a site Environmental receptors 
include biota (both flora and fauna) that may be indigenous to the primarily 
industrial OU12 area. 
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The conceptual model shown m Figure 2-39 promdes a contarmnant source charactenzation 

and an overmew of all the potential exposure pathways that may exlst at OU12 The 
pathways are shown pictorially in Figure 2-40 Some pathways have a higher potential for 

occurrence than others, more likely exposure pathways are identified in Table 2-10 and 

discussed by evaluating the fate and mobility of the source contarmnants in the vmous 

transport media For the OU12 area, many IHSSs have been isolated from transport media 

by concrete or asphalt pavement, which may effectmely eliminate any exposure to 

re-suspended dust or volatile organic compounds In areas where infiltrahon is possible, 

sparingly soluble compounds, such as plutonium and tnvalent chromum [Cr (111)], wll 

remain bound to soils, rather than bemg mobdlzed by infiltration and transported in ground 

water Simlarly, some ground water ongnating in the OU12 area may be intercepted by 

the Building 881 Hillside French dram, which is currently under construction, or the 

interceptor trenches at the Solar Ponds (OU4) 

2.5.1 Contaminant Sou rce 
As shown m Figure 2-39, the primary sources of contammation at OU12 are considered to 

be the potential or documented releases that occurred at an IHSS For the purpose of the 

conceptual site model for OU12, the 10 IHSSs are considered one historical source because 

of their proxlmty and overlappmg boundaries, the slrmlar nature and small size of many of 
the reported releases, and the surfiaal or shallow nature of the impacts The potential 

impacted media include au, surface water, sediment, ground water, and soil. Since the 

histoncal release events, contaminants released to au and surface water have dissipated. 

Soil and sediment are, therefore, considered the current, or secondary, contaminant sources 

in the OU12 model The followng sections descnbe the charactenstics of the btoncal and 

current contarmnant sources 
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The 10 IHSSs that compnse OU12 have been descnbed in detad m Section 2 1  

summanze the discussion presented in that section, the 10 IHSSs include. 

Histoncal Sou rce Characterization 

To 

Loading docks at Buddings 447 and 444 (IHSSs 116 1 and 116 2) where solvents 
and uranium wastes were stored; 

Fiberglass application areas in the vlcmty of Budding 664 (IHSSs 120 1 and 120.2), 

A storage area related to the conversion of Budding 881 from emched uramum 
components production to a non-radioactive metals fabrication facdity 
(IHSS 1472); 

General soils contamination m the 400 area, referred to as the Radioactwe Site 
South Area (IHSS 157 2); 

A sulfuric aad spill adjacent to Building 443 (IHSS 187); 

The area adjacent to two mtnc aad storage tanks (IHSS 189), east of Buildmg 444, 
where mtnc aad spills have been documented, and 

Cooling water ponds located in the vlamty of Building 444 (IHSSs 136 1 and 136 2) 
which contamed cooling tower blowdown from Buddings 444 and 447 

Each of these sites has been identified because of documented or suspected spills or leaks 

of contanunants during storage or dunng normal operations In each documented case, the 

spills or leaks were generally limited in extent The documented or suspected releases 

occurred over an appromate 40 year penod, and may have potentially mpacted soils, 

sediments and ground water remamng wthin the OU12 area. Most of the spdls or leaks 

are thought to have impacted sediments and surface and shallow soils. The coohg water 

ponds have impacted shallow subsurface sods. Although surface water and air were also 
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potentially impacted by histoncal releases, they are not considered as current sources, but 

instead as transport media and rmgration pathways 

2 5 1 2  

The histoncal releases desmbed above have impacted soils and sediments wthm OU12 

As shown in Figure 2-39, these media are considered the current contarmnant sources The 

physical and chermcal characteristics of the contammation in these media have been 

discussed in detail in Section 2 4 The contarmnants comprise five general types- radioactive 

matenals, includmg depleted urmum and plutomum, chlonnated orgmc solvents used for 

cleamng parts and components, metals, including lithium, beryllium, and chromum, acid 

and/or neutralized aad byproducts, and chemcals such as polyester resin related to 

fiberglassing operations The behawor of these contarmnant types is descnbed below No 

analytical results are avrulable specifically for the OU12 IHSSs because no previous 

samplmg has been conducted Section 6 3  prowdes the media sampling and analysis 

rationale for the OU12 Field Sampling Plan 

Cu rrent Contamnant Sou rce Charactenstic3 

Radionuclides present m the OU12 area include both naturally occumng and man-made 

isotopes These elements may be of concern due to both their radioactiwty and chermcal 

toxlcity The uramum isotopes occur naturally in soils and sediments, and exlst in 
econormcally recoverable quantihes near the Rocky Flats Plant Their mobility is variable 

and is based pnmarily on envlronmental oxldation-reduction and pH conditions 

The valence states of uramum, U(1V) and U(VI), are stable under naturally occumng 

enwronmental conditions The U(1V) valence state is relatively insoluble under slightly 

acidic to basic pH, and is stable under reducing conditions The U(VI) valence state 

predormnates under oxldlzing conditions and is relatively soluble Urmum released m its 
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Beryllium is an alkaline earth element which occurs naturally m the enwronment. Beryllium 

oxlde and hydroxlde compounds have very low solubilities and dissolved ions are strongly 

adsorbed by rmneral surfaces In natural enwonments, beryllium Hnll be transported as 
particulate matter in wnd or surface water runoff rather than in the dissolved phase 

Chromum (Cr) has two stable valence states in natural systems Cr(II1) and Cr(VI) 

Behavlor of this transition element is strongly influenced by valence state, which in turn is 

a function of oxldation reduction and pH conditions. Under strongly oxldhng, moderate 

to low pH conditions, Cr(VI) will predomnate Cr(VI) is highly soluble, and displays only 

a weak affinity for sohd surfaces. As a result, Cr(VI) is preferentially transported in surface 

and ground water. Under moderately oxldizing to reduclng conditions, relatwely insoluble 

Cr(1II) wll predominate Cr(III) displays a strong attraction for soil and sedment, and is 

transported as suspended particulates in surface water and iur. Under condihons common 

in most soils, Cr(VI) is readily transformed to Cr(1II) 

Sulfunc and mtnc acids will tend to be neutrallzed by carbonate and aluminosllicate 

mnerals present m sod and sedment. The resulting neutralized solutions will contain 

dissolved sulfate and mtrate, respectively, as aniomc speaes Sulfate and mtrate are both 

highly soluble, and are readily leached from soils and transported in surface and ground 

water 

No information was found during preparation of this work plan to descnbe the behawor of 

unsaturated polyester resm such as those used m fiberglassing operations. However, their 

high molecular weight and resistance to water suggests that these compounds would be 

relatively strongly adsorbed and bound to soil and sediment. 
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2.53 Release Mechanisms and TransDort Media 

The histoncal release mechmsms identified m the OU12 site conceptual model include 

spills and releases from stored drums, tanks, work areas, stored machmery, and ponds 

These releases potentially impacted soils and sediment in the vicimty of each IHSS, wth the 

contamnants descnbed in the preceding section These impacted media are considered the 

current contamnant source, smce the origmal sources of spdls or releases at most IHSSs are 

no longer present The pnmary release mechmsms from the current source matenals to 

the transport media, and the potential secondary release mechmsms from the transport 

media are discussed in the following sections 

2 5 2 1  Primary Release Mechanism 

Based on the c o n t m a n t  source charactenstics and the fate and transport process discussed 

above, pnmary release mechmsms for OU12 have been identified These mclude- wind 

erosion of contammated soil into the iill: as fugtive dust; vapor emissions of volatile organic 

compounds from soils and sediment; suspension and transport of contarmnated sod and 

sediment via surface water runoff; traclung of contammated soil; leaching of contarmnants 

by infiltratlng precipitation; and transport downward into ground water and bioaccumulahon 

of contarmnants in flora and fauna However, over much of the OU12 area, surface soil 

contamnation has been isolated by concrete or asphalt pavement. In these paved areas, the 

primary release mechmsms are severely constramed or mamve. 

2 5 2 2  Seco ndary Release Mechmsm 

After the contaminants become entrained in the transport media, the potential exists for 

interaction between the mdiwdual transport media. In the OU12 conceptual model, these 

secondary release mechmms include percolation of vadose water and recharge of ground 

water, discharge and seepage of ground water; recharge of ground water by surface water; 
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pumpage of ground water, volatilization from surface water, and deposition of dust from the 

air 

2.5.3 

As illustrated in Figures 2-39 and 2-40, contaminants released from OU12 can affect 

potential receptors through inhalation of arborne particles or vapors, and through ingestion 

of or dermal contact wth contammated source or transport media 

Emosure Routes a nd Recepto rS 

2.5.4 

The pnmary goal of the OU12 RFI/RI is to gather data to define the nature and extent of 

contamination which supports a Baseline Risk Assessment. The Baseline fisk Assessment 

evaluates the potential nsks of OU12 contamnation to human health and the enwronment. 
The OU12 site conceptual model developed in the preceding sections identifies potential 

completed exposure pathways resultmg from OU12 releases. Data necessary to evaluate 

each of these pathways w11 be collected dunng the OU12 RFI/RI as listed below: 

EXDOSU re Pathway Su mmarv 

Soils/Sediment --+ Ingestion, Inhalation, or Direct Contact, 

Surface Runoff/Surface Water/Sediments; 

Wmd-Blown Dust/Volatde Emssions --+ Inhalauon; 

Infiltration/Percolation/Ground Water + Ingestion or Dlrect Contact, and 

Bioaccumulation/Bioconcentration -+ Ingestion or Direct Contact 

40103-2\FS@CI'lON 2 scpanbcr 29, 1992 
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TABLE 2.1 

OU12 IAG AND HRR MSS COMPARISON 

llAG 
IHSS IAG IHSS Title 

Number 

400 Area 

11b 1 

110 2 

130 1 

136 2 

1%) 3 

157’ 2 

187 

Multiple Solvent 
Spills at West 
Loading Dock 

Multiple Solvent 
Spills at South 
Loading Dock 

Cooling Tower 
Pond Northeast of 
Building 460 

Cooling Tower 
Pond South of 
Budding 460 

Cooling Tower 
Pond West of 
Building 460 

Radioactwe Site 
South Area 

Aad Leaks(2) 

HRR 
IHSS HRR IHSS Title 

Number 

116 1 

116 2 

- 

136 2 

136 1 

157 2 

187 

West Loading 
Dock - Building 
447 

South Loading 
Dock - Budding 
444 

Cooling Towcr 
Pond East of 
Budding 444 

Coohng Tower 
Pond West of 
Budding 444 

Radioactwe Site 
South Area 

Sulfunc Aad Spill 

Dlscrrpsnclu 
IHSS 

hnshgated 
in OU12 

HRR IHSS 116 1 e in the same location 
as IAG IHSS 116 1, but onentahon IS 

changed to extend further mrt  bawd on 
IOW-ICVCI obhque photoppphc. 

HRR IHSS 116 2 e in a different location 
than IAG IHSS 116.2. The South 
Loading Dock IS located east of the 
Building 444 plenum baaed on low-level 
oblique photographs, not west of the 
building plenum as indicated in the IAG 

No documentation was found dunng 
HRR Mearch to support the IAG pond 
location 

HRR IHSS 136.2 e m a dtfferent locahon 
and e larger t h n  IAG IHSS 136.2. 
Documentahon found dunng HRR 
supports pond locahon cast of 
Bulldlng 444 No coohg tomt p o d  .rc 
located m the IAG that arc south of 
Buddmg 460, as the htle lnferr 

HRR IHSS 136 1 IS in the same general 
location as IAG IHSS 1363 Pond north 
and west of Buddmg 444 seen ln 1965 
aenal photographs. Comrpondr to 
mapped location of IAG IHSS 1363, but 
docs not match title of IAG IHSS 1363 

HRR 157 2 boundaxy extended west, 
south, and east to mdude a ~ t ~ h c ~  m ths 
area not idenhfied m IAG 

Location of IHSS 187 not p m d d  m 
IAG 

HRR IHSS 
116 1 

HRR IHSS 
116.2 

No 
invcstigation 

HRR IHSS 
136 2 

HRR IHSS 
136 l/aka 
IAG IHSS 

1363 

HRR IHSS 
157 2 

HRR IHSS 
187 
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TABLE 2.1 

OU12 IAG AND HRR MSS COMPARISON 

IAG 
IHSS IAG IHSS Title 

Number 

120 1 Building 664 
Fiberglassing Area 

120 2 Building 664 
Fiberglassing Area 

189 Multiple Acid Spills 

147 1 Proc+ss waste h e  
Leak MaasArea 

147 2 Process Waste Lme 
Leak. OwcnArea 

HRR 
IHSS HRR IHSS Title 

Number 

im 1 

120 2 

189 

147 1 

147 2 

Wberglassing Area 
North of Building 
664 

Fiberglassing Area 
West of Budding 
664 

Nitnc Aad Tanks 

Proctss Waste Inne 
Leaks 

Buddmg 881 
Convemon A c t ~ t y  
Contamnation 

Dlrcrrprnaes 
IHSS 

Investigated 
in OU12 

No dsmepanaes 

No dsmepanacs 

Location of IHSS 189 not pmded in 
IAG Locatlon was defined only as north 
and west of Building 881 

IHSS 147 1 loation 18 the same m both 
the IAG and HRR IHSS 147 1 snll be 
investigated m OU9 

HRR IHSS 147 2 located north and cast 
of IAG 147.2 loeatma Hmtory of slte 
pmded in HRR and eluded to UI IAG 
does not address a proctss waste h e  
leak, but a storage area for equipment 
during mnvemon of Buddmg 881 from 
beryllium and uranium manufactunng to 
nonradiosctm uses. 

IAG IHSS 
120 1 

IAG IHSS 
1m 2 

HRR IHSS 
189 

Not 

111 ou12 
Invcstlgated 

HRR IHSS 
147 2 
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TABLE 2.3 
COMPARISON OF HYDRAULIC PROPERTIES 

Source 

Ground Water Assessment Plan 
Addendum - Draft 

EG&G, 1990 

Hydrogeological Charactemation 
of the Rocky Flats Plant 

Hydro-Search, 1985 

Section E Ground Water 
Protection 

Rockwell International, 1986 

Draft Fmal Ground Water 
Protection 

and Momtonng Plan 

EG&G, 1991 

RCRA Part B P e m t  
Application 

DOE, 1987 

Formation 

Valley Fdl 

Alluwum 

Bedrock 

Alluwum 

Arapahoe Sandstone' 

Arapahoe Clays tone' 

Rocky Flats Alluvium 

Walnut Creek Alluwum 

Woman Creek Alluwum 

Arapahoe Sandstone' 

Weathered Arapahoe Claystone" 

Unweathered Arapahoe 
Claystone' 

Oal (Vallev Fill) 
Rocky Flats Alluvium 
Arapahoe Sandstone No 1 

Arapahoe Sandstones Nos. 3, 4, 5' 

Basal Arapahoe Sandstone' 

Arapahoe Claystone" 
(Weathered & Unweathered) 

Rocky Flats Alluwum 

Valley Fill 

Arapahoe Formabon' 

Hydraulic 
Conductivity (cm/s) 

9 10-5 

5 3 104 - 2 1 10-5. 

5 4 x 10-7 - 4 x 10-8 

1 x 10-3b 

4 x 10-5 

3 x 10-7 

7 x 1Uk 
3 x 10-5 

3 x 10-3 

5 x 10-7 

1 x 10-7 

2 x lo4 

2 x lo4 

6 x 10-5. 

lo4 

lod 

10-7 - 10-8 

7 x lo-% 

3 x 10-3 

2 104 - i 10-7 

40103-1\FTABLE 2-3 Scplunbcr 29. 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Hydrology of a Nuclear- 
Processing Plant Site 

Hum. 1976 

Manual 
Section No 
Page 
Effective Date 
Organization 

Rocky Flats Alluwum 
Valley Fill 

AraDahoe Formation' 

21100-WP-ou12 1 
20 ,  Rev 0 

2 of 2 
September 29, 1992 

Remediation Program 

TABLE 2.3 
COMPARISON OF HYDRAULIC PROPERTIES 

Source I Format ion 

RCRA Post-Closure Care I ROC@ Flats Alluwum 
P e m t  Application 

DOE, 1988 I Arapahoe Formation' 

Hydraulic 
Conductivity (cm/s) 

1 x 

NA 
1 x lo4 

9 x lo4 - 4 x lo-& 
5xlOd 

NA 

Source Draft F~nal Rocky Flats Plant Geologc Charactemtion Report (EG&G, 1991c) 

* Averages of measurements m wells at three RFF' RCRA-regulated mts (West Spray Field, Solar Evaporahon Ponds, 
and Present Landfill) 

Estmate based on drawdown-recovery tests on three RFF' wells and on observed physical propertm of Rocky Flats 
A l l U V l U m  

Average of measurements from monrtolvlg wells at vanous locahons wthm RFP 

Estmate, apparently based on physical properks of Rocky Flats Mumum and mfildtratton rate calculated from one 
or more RFP momtomg wells 

Arapahoe sandstones 2 through 5 and mterbedded claystones are considered part of the Laranue Formahon based on 
the Phase I1 Geologc Charactematton, Data Aqwihon 
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TABLE 2.4 
CONCENTRATIONS OF SELECT METALS (mg/kg) 

IN SHALLOW SOILS (0 to 7 feet) 

13489 0-3 <O 41 123 
3-7 <O 42 27 4 

13s 
5l.B 

13589 0-3 <10 136 c m 4  
4-8 <O 98 5 5  c197 

13689 0-3 <11 
3-7 11 

14089 0-3 <12 
3-7 1 6  

9 8  <22 4 
17 1 c229 

10 8 <232 
11 6 ~ 2 3 6  

14289 0-3 c0 43 153 9 9B 
3-7 1 6  33 7 c22 6B 

14689 0-3 co 86 8 4  < 173 
3-6 c11 5 7  c222 

14789 0-3 c0 85 126 c169 
3-7 1 2  UO <187 

14889 0-3 1 2  11 7 4 2 6  
3-6 c10  7 5  c209 

15489 0-3 20 
3-6 18 

17 5 c194 
9 5  c210 

15589 0-3 c11 10 6 c211 
3-6 co 96 10 0 <19 1 

15989 0-3 C l O  103 ~ 2 0 2  
3-7 11 145 c182 

16889 0-2 c 1 0  
3-5 c11 

8 7  C20.3 
11.2 <BO 

40103-1WABLE 2 4  
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TABLE 2.4 
CONCENTRATIONS OF SELECT METALS (mg/kg) 

IN SHALLOW SOILS (0 to 7 feet) 

17989 0-3 
3-6 

<O 44 9 1  
e0 39 10 6 

14 2 
15 5B 

I 0187 1 087 14 -- I 
I 4 087 12 -. I 

J = 

B = __ Not reported 

Reported value IS less than the contract reqwed detecbon h i t  but greater than the mtrument 
detectron h i t  
Compound detected m blank sample 
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TABLE 2.5 
CONCENTRATIONS OF SELECT RADIONUCLIDES (pCi/g) 

IN SHALLOW SOILS (0 to 7 feet) 

13489 

13689 

14289 

14689 

14789 

14889 

15489 

15589 

15989 

16889 

0-3 

3-7 

0-3 
3-7 

0-3 
3-7 

0-3 
3-6 

0-3 

3-7 

0-3 
3-6 

0-3 

3-6 

0-3 
3-6 

0-3 
3-7 

0-2 
3-5 

20 7f3 5 

96f29 

24 2f3 9 
123f3 2 

67f24 
109f34 

17 6f4 8 
17 Of4 5 

18 3f47 
71f38 

17 Of35 
11 4f3 1 

20 lf46 
24 lf5 2 

l36f3O 
8 2f27 

19 8f3 4 
17 2f3 4 

18 lf3 6 
14 8f3 1 

29 lf5 2 

23 Of4 9 

39 4f5 5 
31 4f5.2 

19 Of4 7 
32 4f5 2 

289f49 
30 9f4 9 

26 4f4 8 
29lf49 

353f5.3 
344f52 

315f5 1 

289f5O 

33 4f5.3 
266f5O 

35 6f5 1 
375f5 3 

42 2f5 8 
36 Of5 5 

15860f028 

0 024fO 011 

1 756f0 082 
0 066f0 015 

0096f0026 

0 023f0 014 

O031f0015 
0 018fO 011 

0 090f0 021 
0 022f0 011 

0 022fO 015 
0 025f0 ox2 

0 030f0 01 

0 014fO 009 

0 031fO 013 

0 03OfO 014 

0 0 ~ * 0 0 0 7  

0 0l3f0 008 

0 l 3 f O  032 
0 Oo5iO 0x3 

0 27fO 14 

0 19f0 20 

1 17f0 32 
1 Olf036 

166f048 
0 71f0 33 

0 69f0 28 
0 64f0 28 

O80f034 

o a f 0  2 

1 16f0.36 
0 71f0 27 

1 27f0 28 

0 72f0 27 

1 lOfO44 
0 85f0 43 

O85fO.27 
0 91 f033 

0 95f033 
0 62f033 

0 23f0 14 
0 42f0 27 

0 82f0 27 
182f034 

i20fo42 
132f0 42 

0 84f0.31 
039f0 12 

0 73f031 
0 43f0 2 

0 80f0.31 
0 52f0 25 

1OOfO25 

0 99f0.32 

O90f0.38 
0 80f4 1 

085f027 
0 88f033 

1 Olf0.35 
0.31 f0.27 

-220 f 270 

-160f260 

3260f430 
1000f40 

70k280 
190f330 

620f310 
-140f260 

-70f270 
-130f250 

-50f280 

23of280 

380f330 

m f m  

UOfW 

210f280 

50*m 
-110*m 

-80f290 

-80f310 

40103-1WABLE 2-5 



EG&G ROCKY FIATS PLANT Manual 211oo-wp-0u12 1 
Final RFI/RI Work Plan Section No 20 ,  Rev 0 

Effectwe Date September 29,1992 
Orgiinlzation Remediation Pmgram 

Operable Unit 12 page 2of2  

TABLE 2.5 
CONCENTRATIONS OF SELECT RADIONUCLIDES (pCi/g) 

IN SHALLOW SOILS (0 to 7 feet) 

PIutOniUm Wrimiam Uranium Tritium 
Location Deptb Apha &€a mm =I= 238 fpc;fr) 
0187 1 24* 10 24f6 0 06f0 11 0 42*0 U 0 35f0 12 -- 

4 22*10 19*6 -0 03f0 07 0 87f0 23 058f0 19 -- 

Error corresponds to the rahoadve potenhal hmtegration process countmg error at the 95% confidence level, 
1 %u Vanabhty larger than concentrahon results m an apparent negahve concentrahon 
-- Not reported 
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TABLE 2.9 

CONCENTRATIONS OF SELECT CONSTITUENTS 
IN SURFACE WATER FROM LOCATION SWl25 

DECEMBER 1990 

Gross Alpha 
Gross Beta 

Uraxuum-234 
Uraxuum-238 

4300 
5900 
2600 
1600 

Alurmnum 
CalClUm 

Iron 
Lead 

Magnesium 
SOdlUm 

Z l n C  
Strontnum 

261 
38400 

234 
<3 

%20 
16900 

22 
239 

MAJOR IONS (mg/l) 

Bicarbonate 
Fluoride 

Nitrate/Nitnte 
Phosphate 

SlllCa 
Sulfate 

TDS 
TSS 

170 
1 1  

038 
0 065 

7 
42 

270 
16 

TDS = TotalDlssolvedSohds 
TSS = Total Suspended Sol~ds 

e 
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EXPLAN ATlON 

p74 BUILDING I PREPARED FOR 
L....f PAVEMENT 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT I GOLDEN. COLORADO 

PHOTO VANTAGE POINT CONCRETE 

- --- IHS’S BOUNDARY 

FIGURE 2-3 
LOCATION OF IHSS 116.1 

WEST LOADING DOCK I BUILDING 447 

----- OVERHEAD PIPING I 1 SOIL OR GRAVEL 

I DRAIN 

- -  DRAINAGE 
2s 50 FEET 

-IC- FENCE u 



a 

, 

a 

a 

1 - -  
I 

EX PLAN ATION 
r7A BUILDING 

0~ PHOTO VANTAGE POINT 

IHSS BOUNDARY 
DRAINAGE 

--- 
- -  
E] PAVEMENT 

/ 439 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

CONCRETE 

SOUTH LOADING DOCK SOIL OR GRAVEL 
25 23 FEET I 

t-p WATER HYDRANT BUILDING 444 

FIGURE 2-5 I LOCATION OF IHSS 116.2 



EXPLANATION 

BUILDING 

--- IHSS BOUNDARY 

r l  PAVEMENT 

CONCRETE 

OVERHEAD PIPING ----- I/ SOIL OR GRAVEL a DRAIN 

DRAINAGE - -  
-x- FENCE 25 50 FEET 

I PREPARED FOR 
U.S. DEPARTMENT OF ENERGY  

ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-7 
LOCATION OF IHSS 136.1 
COOLING TOWER POND 
WEST OF BUILDING 444 



SECURED 
ARE A 

/ 
/ 
/ 

EX  PLAN ATlON 

vA BUILDING 

IHSS BOUNDARY 

DRAIN AGE 

- -A  

- -  
1-1 PAVEMENT 

I I SOIL OR GRAVEL 
U 

- RAILROAD 

-x- FENCE 

25 50 FEET 

z w 
P 
0 
0 
5 

PREPARED FOR 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-9 
LOCATION OF IHSS 136.2 

COOLING TOWER POND 
E A S T  OF BUILDING 444 



IHSS 

EXPLANATION 

vA BUILDING 

IHSS BOUNDARY 

0~ PHOTO VANTAGE POINT 

- 

[ , , , ]  
[-I SOIL OR GRAVEL 

PAVEMENT 

- RAILROAD 

-x- FENCE 

Kl CONCRETE 

PREPARED FOR 

US. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN. COLORADO 

25 50 FEET 

FIGURE 2-19 
LOCATION OF IHSS 120.1 

FIBERGLASSING AREA 
NORTH OF BUILDING 664 



EX PLAN ATlON 

25 50 FEET - 
vA BUILDING 

FIGURE 2-21 
LOCATION OF IHSS 120.2 

FIBERGLASSING AREA 
WEST OF BUILDING 664 

0~ PHOTO VANTAGE POINT 

IHSS BOUNDARY 

DRAINAGE 

--- 
- -  
1-1 PAVEMENT 

SOIL OR GRAVEL - RAILROAD 

-x- FENCE 

CONCRETE 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 



----- 
I I 

COTTONWOOD STREET 

N [TRlC 
ACID 
TANKS 

SECURED 
AREA 

I 1 

I 

I 
EXPLAN ATION - RAILROAD 

-x- FENCE 
PHOTO VANTAGE POINT 

W- 

IHSS BOUNDARY --- CONCRETE 
U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GOLDEN. COLORADO 

DRAINAGE TI SOIL OR GRAVEL - -  - FIGURE 2-23 r] PAVEMENT LOCATION OF IHSS 189 
25 W FEET NITRIC ACID TANKS - 



AREA CONTAINING 
STEEL BOXES HOLDING 
DEPLETED URANtUM 

\ 

'///I 

EXPLANATION 

0 

0~ PHOTO VANTAGE POINT 
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3.0 CHEMICAL SPECIFIC BENCHMARKS (CSBs) 

Rocky Flats Plant Chermcal Speclfic Benchmarks (CSBs) (EG&G terminology) included in 

this section were provlded by EG&G and are in lieu of Applicable or Relevant and 

Appropnate Reqwements (ARARs) The CSBs were developed for the entue Rocky Flats 

Plant site and are not specific to OU12 Site-specific ARARs wdl be developed as the imtial 

step of the Corrective Measures Study/Feasibllity Study (CMS/FS) for OU12 Prehmmary 

remediation goals (PRGs) wll also be developed in the CMSIFS. Tables 3 1 through 3 4 

prowde a prelimnary identification of potential CSBs for ground water and surface water 

at the Rocky Flats Plant CSBs for sod have not been developed at thls time EPA analytical 

methods and detection h i t s  have been specified for soil analyses to obtain data of the 

highest quallty with the lowest possible detection limits As validated data become available 

from OU12 RFI/RI activities, the CSBs w11 be reevaluated 111 accordance wth Chapter 

Three, Part 15 of the IAG (DOE, 1991a) The sitewide CSBs included in thls work plan are 

not intended for use in establishing clean-up goals, however, they will be used to establish 

RFI/RI analytical detection hmts. Clean-up activlties for OU12 will be site specific and 

shall be based on results of an envlronmental and human-based Risk Assessment 

a 

Sitewde CSBs represented in Tables 3 1 through 3 4 were developed from the following 

sources. 

40103 l\FSBCTION 3 September 29. 1992 
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Colorado Department of Health (CDH), Water Quality Control Comrmssion 
(WQCC), groundwater standards (EG&G, 1991e), 

Safe Dnnlang Water Act (SWADA), Maximum Contammmt Levels (MCLs), surface 
water and groundwater (EG&G, 1991e), 

Clean Water Act (CWA), Ambient Water Quahty Cnteria (AWQC), potentially 
applicable to surface water and groundwater (EG&G, 1991e); 

RCRA, Subpart F, Groundwater Concentration L m t s  (40 CFR 264.94), 
groundwater standards (EG&G, 1991e), and 

CDH, WQCC proposed statewde and classified groundwater area standards 
(EG&G, 1991e) 

In instances where CSBs have not been proposed for a particular chemcal or for a particular 

type of investigative method, EG&Gs General Radiochemstry and Routme Analytical 

Semces Protocol (GRRASP) or other appropnate laboratory procedures wdl be considered 

as the practical quanQtatlon limits and wll be apphed (EG&G, 1991d). 

40103-1\FSECTION 3 September 29 19Q2 
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4.0 DATA REQUIREMENTS AND DATA QUALITY OBJECTIVES 

As required by the IAG to meet CERCLA and RCRA requlrements, data are necessary to 

charactenze the nature and extent of contamnation, support the risk assessment, support 
the evaluation of corrective/remedial actions, and assist in the development and evaluation 
of remehal alternatives. Data reqwernents for this work plan are presented below and 
denved from guidance documents prewously cited 

The objectives of the RFI/RI are to charactenze the nature, distnbution, and migration 
pathways of contarmnants for each OU12 IHSS in support of the baseline risk assessment, 
as well as to support the evaluation of remedial alternatives 

Data quality objectives (DQOs) have been specified for each data collection activity, and 
the work w11 be conducted and documented in a manner that ensures that the data 
collected are sufficient and of adequate quality for their intended uses (EPA, 1987) DQOs 

are qualitative and quantitative descriptions of the data required to support decisions made 
during remedial response actmties The DQOs are developed prior to data collection 

activlties and are incorporated into the p l m n g  process, resulting in a well thought out FSP 
which details the chosen sampling and analysis options and provides confidence m the 
decisions made dunng the remedial process DQOs were established for the OU12 RFI/RI 
in accordance with Appendix A of the Rocky Flats Plant Site-Wide Quality Assurance 
Project Plan (EG&G, 1991e). DQOs are developed using a three-stage process: Stage 1 

40103-1\FSEC110N 4 scptwbcr 29, 1992 
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identifies decision types, Stage 2 identifies data uses/needs, and Stage 3 is the design of a 

data collection program 

Through application of the DQO process, site-specific goals were estabhshed for the 

RFI/RI, and data needs were identd'ied for achievlng those goals This section explains the 

DQO process speafic to the RFI/RI for OU12. 

4.1 STAGE 1 - IDENTIFY DECISION TYPES 

The major elements of Stage 1 include identifjmg and involving data users, evaluatmg 

avalable data, developing a site conceptual model, and specifylng objectives and demon 

types that wll be made dunng the RFI/RI process Avadable data must be obtamed and 

evaluated dunng thls stage to aid m the development of DQOs and to develop a site 

conceptual model (EPA, 1987) The site conceptual model presented in Section 2 5  

identifies the sources, release mechanisms, transport pathways, exposure routes, and 

receptors The followmg sections address each of these elements. 

4.1.1 

Data users are divided into three general groups. decision makers, program management 

staff, and technical personnel. The principal decision makers for OU12 are federal officials 

responsible for RFP operations and the federal and state regulatory officials responsible for 

enwronmental protection. These mclude the DOE Office of Enwonmental Restoration and 

Waste Management, DOE Rocky Flats Office, EPA Regon VIII, CDH, and natural 

resource trustees The program management staff are the pnme EG&G contractor 

personnel responsible for ER Program actiwties, and include the EG&G Rocky Flats Plant 

Enwronmental Management Department Natural resource trustees mclude the Department 

of Intenor (U.S Fish and Wildlife Semce), the Colorado Department of Natural Resources, 

Identiflv and Involve Data Use rS 

40103-1\FsEcz1oN4 ssptembcr 29,1992 
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the Colorado Department of Health, the Attorney General of the State of Colorado, and 
DOE Techmcal personnel include EG&G RFP techmcal specialists and subcontractors 

responsible for supemsing, coordinating, and performrng ER Program actiwties. The 

pnmary techmcal personnel data users w11 be nsk assessment saentlsts, statisticians, and 

feasibility studies engineers 

The data users are brought lnto the RFI/RI process during planning stages to help define 

data quality requirements The work plan is rewewed by the data users and their comments 

are incorporated in the work plan structure 

4.13 Evaluate Available Data 

Section 2 0 describes the historical and current conditions of the MSSs and associated areas 

wthin OU12. The following is a brief discussion of the completeness and usability of 

exlsting information, based on the data presented in Section 2 0 

I 

4 1 2 1  

OU12 is compnsed of 10 IHSSs located in the 400,600, and 800 building areas of RFP as 

shown in Figure 2-1. Bnef site descnptions, suspected contaminants present, and suspected 

location of the contaminants (surface or subsurface) are presented in Table 2.2. In general, 

most of the IHSSs 111 OU12 are surface spill sites, with the exceptions being IHSSs 136 1 and 

136 2, which were two coolmg water ponds Suspected contarmnants include radionuclides, 

metals, and volatile orgmcs 

Curre nt Understand ine of Nature and Extent of Contarmnatioq 

Very lirmted analytical data are avzulable for soil, ground water, and sediment samples 

collected from areas on or adjacent to OU12 A complete discussion of the existing data 

is presented in Section 2.4. An assessment of the nature of contamination at each OU12 

401Ct3-IWSEcIION 4 29.1992 
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IHSS has been denved pnmanly from histoncal accounts in the HRR (EG&G, 1992c) and 

the LAG These histoncal descnptions have been supplemented by avadable analytical, 

geologic, and hydrologc data for the overall OU12 site area and adjacent OUs. 

4 1 2  2 Emstin? D a  
Limted sod and ground water analytical data are avadable from samples collected in areas 

on or adjacent to OU12. However, the data are not specific to any of the IHSSs wthin 

OU12 Section 2 4 and Appendlx A present these data. The soils data were collected in 

1989, and the ground water data were collected from 1988 to 1991 Most of the data from 
these years have been properly vahdated Therefore, these data are available for evaluaQon 

The emstmg data are of sufficient quahty to be used m a quahtative manner to design the 

field mvestigation program and for use in the RFI/RI report and the baseline nsk 

assessment 

The emsting data have been statistically analyzed to detemne the mean, standard dewation, 

and range of select metal and radionuclide constituents m shallow sod samples (Tables 4.1 

and 42) Emsting analytical data for volatile organics are insufficient to determine these 

statistical parameters. The metal and radionuclide data were compared to background data 

developed for the Background Geochemcal Characterization Report (EG&G, 1990a) for 
total metals in South Rocky Flats alluvial borehole samples and for radiochemistry data in 

North and South Rocky Flats alluvial borehole samples recopnng that formal acceptance 

of these background levels has not occurred at this time. 

The Background Geochemical Charactenzation Report points out several characteristics of 

the background geochemical data set that make formal statutical compansons of data m 
OU12 wth background data difficult Beryllium, lithium, and plutomum-239 were shown 

40103-1\FSEcI1ON 4 scptcmba 29.1992 
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to be neither normally nor lognormally distnbuted in the background data. In addition, 

statistically sigmficant geochemcal differences were noted among dlfferent lithologc umts 

for chromum, lithium, gross alpha, plutonium-239, urmum-233/234, and urmum-238 In 

spite of these limtations, however, certam general observations may be made concerning 

the analytes of interest in OU12 

The mean concentratlon of chromum in OU12 is less than the background concentration, 

and the standard deviation is somewhat higher in OU12 However, the mean concentration 

of chrormum was calculated wthout data from the areas near former cooling water ponds 

that are thought to be contamtnated wth chromum. Therefore, chromum concentrations 

wthin OU12 are unknown and wll be detemned during the RFI/RI 

The mean concentrabon and standard dewation of hthmm are higher 111 OU12 than in 

background samples, whde the range of OU12 concentrations is less than the background 

range hthurn concentrations in upper and lower horizons in OU12 are sirmlar. 

The mean, standard deviation, and range of gross alpha concentrations are less in OU12 

samples than in background samples Concentrations in the upper severai feet 111 OU12 are 

somewhat higher than in the next lower honzon. 

Mean gross beta concentration are higher in OU12 than in background areas, but the range 

of concentrations in OU12 is sirmlar to that found in background samples. Upper and lower 

horizon samples in OU12 have simlar concentrations 

The mean, standard dewation, and range of plutomum-239/240 concentrations are orders 

of magmtude higher m OU12 than 111 background plutomum-239 samples, even though an 

40103-1WSEc11ON 4 Scptcmk 29.1992 
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accurate compmson of these concentrations cannot be made because the isotopes are not 

reported indivldually. Concentrations in the upper OU12 honzon are also higher than those 

observed in the lower honzon. 

The mean and standard devlation of urmum-233/234 concentrations in OU12 are higher 

than in background samples, but maxlmum concentrations were lower in OU12. Surface 

honzon concentrations in OU12 are somewhat higher than those found in the next lower 

horizon 

Mean concentrations of uran~um-238 are simlar in OU12 and in background samples, but 

the range of OU12 concentrations is less than in background samples Mean concentrations 

in the upper and lower honzons at OU12 are essentially the same 

The mean, standard deviation, and maxlmum concentrations of tritium are higher in OU12 

samples than in background samples Concentrations in the upper horizon of OU12 are 

higher than in deeper samples 

The emsting data were pmanly only useful for identifymg potential contarmnants that may 

be found at the site and were used in conjunction with HRR conclusions and IAG 

requirements to detemne the field sampling analyte llsts discussed in Section 6.5. As 
stated prevlously, the emtmg data are from samplmg locations that span the entire OU12, 

and cannot be considered representative of all of the IHSSs 

4.13 
An integral part of the DQO process is the development of a site conceptual model to 

identify contamnant pathways to support data collection needs. A site conceptual model 

Develop Site ConceDtual Mode 1 

I 

40103-1\PSEc11ON 4 scptcmba 29.1992 



EG&G ROCKY FIATS PLANT 
Final RFl/RI Work Plan 
Operable Unit No 12 

Manual 21100-wP-ou12 1 
40, Rev 0 Section No 

page 70fa 
Effectwe Date September 29, 1992 
Organation Remediation Program 

for OU12 was developed based on avadable data as shown 111 Figure 2-39 The model 

includes descnptions of pnmary and secondary sources, release mechmsms, contarmnant 

mgration pathways, exposure routes, and receptors This prelirmnary model is very generic 

at this time because IHSS-specific contarmnant and physical data are laclung 

The pnmary release mechamsms of contarmnants from surface spills and ponds are wind 

erosion, volatile emssions, storm water runoff, imgation, ifiltration/percolation, leaching, 

and traclung Secondary release mechanisms include volatilization, deposition, seepage, 

irrigation, pumpage, and recharge Exposure (human and biota) to contaminants can occur 

through multiple pathways including mgestion, inhalation, and dermal contact; however, the 

actual pathways of significance and potential receptor populations for each exposure 

pathway w11 be detemned dunng the nsk assessment 

4.1.4 

As stated in the IAG, the pnmary objectives of the W/RI are to characterize the nature 

and extent of contarmnation for each OU12 IHSS, to provlde information necessary to 

determne the nsk associated with the source of contarmnation at each OU12 IHSS, and to 

provlde information to evaluate potential remedial action alternatives. From the 

information generated by the RFI/RI, decisions can be made as to whether remediation is 
necessary, which remedial alternatives would be appropriate, and develop the Corrective 

Action Deasions and Record of Deasion (CAD/ROD). A summary of the speafic DQOs 

and data needs is presented m Table 4 3  In accordance wth the IAG, the speafic 

objectives of the RFI/RI for OU12 are: 

SDecifv RF I/RI Ob iectives and Decisiom 
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C-ce r and E xtent of Contarm natioq 
The intent of the field samplmg program to be performed during the RFI/RI is to 

determine the physical characteristics of all media and determe the nature and the 

honzontal and vertical extent of exlsting contamination at all OU12 IHSSs Achieving these 

objectives w11 require the following 

I 

~ 

Further delineate the areal extent and location of the IHSSs; 

Define the nature and honzontal extent of surficial soil contammation; I 

Define the nature and extent of contamination in the sod column beneath each 
IHSS, 

Detemne if ground water beneath each IHSS has been affected by contammation 
in the overlying soils, 

Assess the potential for contammated soil to impact the ground water; 

Deterrmne the presence or absence of ground water contammation, 

Assess the ground water mgration potential beyond the IHSS and OU12 
boundaries, and 

Detemne if sediment and surface water have been affected by IHSS actiwties 

Sampling actiwties descnbed in Section 6 3  of ths work plan Hnll address the objectives 

listed above These data wdl be evaluated to charactem the nature and extent of 

contamination associated with IHSS activities 

An analytical level for all of the objectives is required that yields data of sufficient quality 

for the baseline nsk assessment, subsequent analysis, and deternation of remedial 

alternatives Objectives w11 be met by adherence to the General Radiochemistry and 
4Ol(n-lWSECIION 4 segtcmba 29,1992 
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Routine Analytical Services Protocol (GRRASP) (EG&G, 1991d) for sample analysis and 

RFP Enwonmental Management Department operatmg procedures (EMD SOP) (EG&G, 

19919 for sample collection 

I 

Other data needs required to characterize OU12 include 

Deterrmnation of the location of subsurface ublities; 

Further defimtion of subsurface structures including footing dram, sumps, and 
vaults, 

Charactenzation of hydrogeologc conditions; 

Charactenzation of sods from the surface to the water table, 

Charactenzation of surface water and sediments, and 

Charactenzation of the ground water 

The objectives, type of data required, sampling/analysis activities, analytical levels, and data 

uses are presented in Table 4 3. 

Detemne Risks Assoc iated wth Co n t a i o q  

To meet the objectwes of the basehne risk assessment, speafic data need to be obtained to 

accomplish the four tasks of the risk assessment (data collection/evaluation, exposure 

assessment, toxtaty assessment, and risk charactemtion) 

. .  

These tasks w11 rely on data collected under a samplmg plan that is sufficient to d e t e m e  

the contaminants present and the concentrations at whch they occur. Analytical data for 

different enwonmental media must be sufficient to characterize the lateral and vertical 
40103-1WSECI1ON 4 scptemba 29,1992 
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0 

extent of contarmnation and be representative of sampled areas Background or control 

data must also be collected at uncontammated areas and its use agreed to by the agencies 

to estabhsh baseline conditions and deterrmne the degree to which contammation may affect 

receptors 

This specifically reqwres an inventory of contarmnants detected, associated concentrations, 

and the lateral and vertical distnbution of contarmnants In addition, data pertamng to 

physical charactenstics of topography, soil, subsurface water beanng zones, and weather 

patterns need to be collected both to detemne potentd rmgration pathways and to conduct 

computer modeling studies Charactenstm and locations of possible human populations and 

biologcal populations must also be detemned. 

l 

- 

Recent toxlcity information on all identified contarmnants must also be collected to evaluate 

and deterrmne potential nsks to the identified receptors 
l 

s upport Selection of Remed 1 al Act i on Alternati V a 
Data requirements for the evaluation of remedial amon alternatives include an 

identification of the nature and extent of contarmnation at sites of concern. In addition, the 

volumes and areas of contaminated media must be determined. This work plan addresses 

the sampling required to charactenze contammated media at OU12, to support the selection 

of remedial alternatives in the CMS/FS, and to develop the CAD/ROD. These remedial 

alternatives may mclude removal and treatment, in sztu treatment, containment, and no 

action 
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4.2 STAGE 2 - IDENTIFY DATA US ES/NEEDS 

The major objectives of Stage 2 are the followng 

Identify data uses, 

Identify data types, 

Iden@ data quality needs, 

Identify data quantity needs, 

Evaluate samphng and analysis options, and 

Review precision, accuracy, representativeness, comparability, and completeness, 
(PARCC) parameters 

Stage 2 also includes the selection of the sampling approach and the analytical options for 

the task including the economc and techmcal feasibility of the chosen technique The 

following sections discuss each of these elements 

4.2.1 Identify Data Use8 
In order to ensure that the sampling effort wll address the objectives outlined in 

Section 4 14, the antiapated uses for the data must be specifically stated. Data collected 

dunng the RFI/RI will be used to charactenze the nature and extent of contammation, 

support the baseline mk assessment, and evaluate remedial alternatives. Characterization 

of each IHSS includes the surface of the site, the vadose zone, and ground water, as 

summanzed in Table 4 3 Samples will be collected to determine the extent and type of 

contamination present Data wll also be collected to determine the physical charactemtics 

of the media for use in contammant transport and pathways analyses 
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Data collected for the OU12 RFI/RI w11 be used in the development of contarmnant 

transport conceptual and computer models for the risk assessment. Conceptual models may 

be developed for ar ,  the vadose zone, surface water, sedunents, and ground water fate and 

transport 

Addibonal data needs not specified by the IAG requirements for the RFI/RI, but that wll 

be necessary to evaluate remedial alternatives, include momtonng of response actions and 
momtonng to comply wth regulations dunng remediation Therefore, the development of 

DQOs for the RFI/RI at OU12 included remediation concerns to the extent possible 

DQOs for OU12 vvlll be re-evaluated at the completion of the sampling and analysis 

program. 

4.2.2 Identie Data 

Followng identification of the intended users and use of the data, the specific data types 

must be developed Data types are summanzed on Table 4-3, and wdl consist of field 

survey and laboratory analytical results of samples for each M/RI objective. Sampling will 

be pnmady of physical media during the RFI/RI The physical media include soils, 

sediments, soil gas, surface water, and ground water The analytical requirements are 

dictated by the intended use of the data (EPA, 1987). 

A list of specific analytes and analytical methods for OU12 has been developed and is 
presented in Section 6.5. The criteria used to develop the list include histoncal 

documentation (HRR), IAG requirements, and emsting analytical data for sampling 

locations m or adjacent to OU12. As discussed in Section 6 3, there are several potential 

site contamtnants associated with the IHSSs in OU12. The available historical information 

40103-1\PSECTION 4 septcmbcr 29,1992 
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and evaluation of existing data suggested that, to be conservative, several contarmnant 

classes should be analyzed for dunng the fielding sampling program 

Exposure assessment modeling requires additional data types Data necessary for air 

dispersion modeling generally includes relative wnd diremon and frequency, atmospheric 

stabihty and wmd speeds, ambient concentrations of auborne particulates, sod adsorption 

coeffiaents, solubdity, particle sue, soil moisture content, and precipitation. Many of these 

parameters wll be determined from RFP-wide atmosphenc studies or from hterature values 

Vadose zone alternatives analyses will generally need data to determine vadose zone 

physical charactenstics as well as chemcal charactenstics. Data necessary for these analyses 

generally include infiltration rates, soil porosity, unsaturated hydraulic conductivity, bulk 

density, sod moisture content, soil pH, total organic carbon (TOC) content, matnc potential, 

and leaching potential 

4.2.3 

Analytical methods and support levels must be evaluated dwng the DO0 process. The 

parameters for whch an analytml method is valid, its limtaQons, and any special 

considerations whch wdl affect data quahty must be understood in order to select 

appropnate methods Table 4.3 hsts the analytical levels appropriate for the intended data 

uses. The five levels of data quality as presented in EPA's Data Quality Objectwes for 

Remedial Response Activlties Development Process (EPA, 1987) are as follows. 

Identift Data Oua litv Neea 

Level I - Scree mna Prowdes the lowest data quality but the most rapid results, 
and is used for purposes of site health and safety momtoring, prelirmnary 
compmson to chemical speafic benchmarks, and mtial site characterization to 

40103-1\psEcI1ON 4 scpcmbcr 29.1992 



EG&G ROCKY FLATS PLANT 
Final -/RI Work Plan 
Operable Unit No 12 

Manual 21100-WP-ou12 1 

page 14 of 20 
Ef'fcctlvc Date September 29, 19!22 
Organuahon Remediation Program 

section No 40, ~ e v  a 

define areas for further study The data generated prowdes presence/absence of 
certain constituents and are generally qualitative rather than quantitative 

Level I1 - Field Analvsis, Prowdes less rapid results but better data quality 
Analysis includes some mobde laboratory-generated data and data generated by 
use of field analytical instruments. The data may be quahtative or quanQtaQve. 

Level I11 - Engineenne, Prowdes an intermediate level of data quality and may 
be used for site charactenzation or risk assessment Engineering analysis includes 
mobile laboratory-generated data and standard commercial laboratory analyses 
wthout full CLP documentation These data are both qualitative and quantitative 
If analysis are conducted in support of treatabdity models, it will be performed to 
Level I11 

Level IV - Codinnational, Prowdes the highest level of data quahty and IS used 
for purposes of nsk assessment, engmeenng design, and cost recovery 
documentation. Confirmation analyses require full CLP analytical and data 
validation procedures 

Level V - Nonstandard, Refers to analysis by nonstandard procedures, for 
example, exacting detection linuts or analyses of an unusual chemcal compound 
These analyses often require method development or adopuon. The data 
validation procedures of Level IV can be applied to Level V, If required. 

Analytical data denved from the proposed sampling and analysis program at OU12 will be 

used, in part, to evaluate human health and ecologmd nsks posed by contarmnation, if any 

Toxicological interpretation of data requires validation of analytical data. Therefore, select 

sod and ground water samples wdl be subjected to Level IV analytical procedures and 

reporting requirements based on the results of Level I11 analytical procedures The 

samplmg plan for OU12 has been designed to allow for a tiered approach beginning wth 

soil, sod gas, and ground water screemng using Level 11 and 111 wtb vahdabon of these 

screemng results for select duplicate samples subjected to Level IV analyses Subsequent 
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sample collection and analysis efforts wll be directed by the results of the screenmg 

activlties 

4.2.4 Identifv Data Oua ntitv Needs 

Data quantity needs are based on an evaluation of avsulable data for charactenzing the 

nature and extent of potential contamination at OU12 and for provldmg mput to the nsk 

assessment and assessment of remedial alternatives. This is consistent wth gwdance 

provlded in Data Quality Objectives for Remedial Response Actiwties (EPA, 1987) and 

Guidance for Data Useability in Risk Assessment (EPA, 1990) Data presently avadable 

are insufficient to meet the objectives defined by the IAG, therefore, the collection of 

additional data is warranted 

To ensure that a suffiaent amount of valid data are generated, the FSP was designed to 

include a rationale for all activlties and a phased approach using screening-level techmques 

to identify cntical sampling sites. The field sampling program descnbed m Semon 6 2 and 

applied to each IHSS provldes for screemng to be imhally completed on a standard gnd, 

wth additional screemng activlties added to further define anomalous readmgs 

a 

Given the limted avstllabihty of exlsting data, the approach used to deterrmne the number 

and spacing of samples is taken from Gilbert (1987) and is also presented in EPA 

documentation (EPA, 1989b) This method allows for the determination of a sampling gnd 

spaang by assurmng a target contammated area size and speafied confidence. Additional 

assumptions used in this work plan are a very small proportion of the area being studied 

w11 actually be measured m sample analysis and the defhhon of the contammated area is 

clear and unambiguous 

4 0 1 Q 3 - l \ P S ~ O N  4 scptcmba 29,1992 



EG&G ROCKY FIATS PLANT 
Rnal RFI/RI Work Plan 
Operable Unit No 12 

Manual 211~wP-OU12 1 
Section No 40, Rev 0 
Page 16 of u) 
Effectwe Date September 29,1992 
Organmtron Remediatron Program 

The acceptable probability (0) of not finding the target hot spot is speafied as 0.1, or 

10 percent, in accordance wth EPA guidance (EPA, 1990). A tnangular grid was chosen 

because studies have shown that tnangular gnds are capable of findmg smaller hot spots 

than a square grid (Gilbert, 1987). Based on Gilbert, a tnangular grid with samples spaced 

a maximum of 25 ft apart provides an acceptable probability of not finding an elhptmd 

contamnated area approxlmately 50 ft by 25 ft in size Lkewise, a triangular grid wth 

samples spaced a maximum of 50 ft apart prowde an acceptable probability of not findmg 

an elliptical contaminated area approxtmately 50 ft by 100 ft in size. The sizes of the small 

OU12 IHSSs are greater than a 50 ft by 25 ft ellipse, but spill areas wthin the IHSSs may 

be smaller The larger IHSSs are all greater than 50 ft by 100 ft in size, but potential 

anomalous areas wthin these IHSSs may be smaller 

The soil gas and surficial sampling program wll use standard triangular gnds at most OU12 

IHSSs, wth additional points added in suspect locations and mdway between points wth 

anomalous results. The starting gnd point at each site wll be chosen usmg random methods 

descnbed in EPA guidance (EPA, 1989b) Screemng of soil and ground water will be 

conducted to define anomalous areas from soil gas readings For surficial sampling, 

additional samples wdl be collected from areas observed in the field of stained ground, 

topographic depressions or other suspect locations wthm the site to mcrease the probability 

of detecting sources of contamination Sediment samples will be collected in drainage 

ditches near the sites, if present. 

4.2.5 Evaluate Sa rnDlindAnalvsis Ontion$ 

The RFI/RI for OU12 wll use field screemng and surficial soil sampling techniques to 

direct subsurface data collection actiwbes. This approach maXTlIllZes collection of useful 

data because surficial sod samphng and field screemng techmques are used to properly 
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locate and mmmze borehole dnlling Additionally, this approach rmrurmzes the volume 
of generated hazardous waste material that requires special management, the potential 
exposure of field personnel to hazardous waste material, and the overall hme to perform 
the field activities 

Five types of actinties w11 be performed dunng the field program. (1) radiation surveys 
and chermcal screerung, (2) nonradionuclide surficial soil sampling, (3) borehole dnlling and 
subsurface soil sampling, (4) installation of tensiometers or equivalent, and (5) mtallation 
and sampling of momtoring wells Section 6 0 descnbes in detad the field actiwties. 

Sechon 65 of this work plan discusses the analytical program requirements for OU12 
Appendur B of the QAPjP (EG&G, 1991e) prowdes a listing of the CLP analytes and 
detection/quantification lirmts for Target Compound h s t  (TCL) volatlle, Target Analyte 

h s t  (TAL) metals, radionuchdes, and other surfiaal soil sampling parameters. These 
analytical methods are appropnate for meeting the data quality requrements for analytical 
Levels I through V dunng the RFI/RI. 

4.2.6 

The PARCC parameters (preasion, accuracy, representatweness, comparability, and 
completeness) are indicators of data quality The end use of the measurement data should 
define the necessary objectives for the PARCC parameters The PARCC goals are specified 
in the Quality Assurance Addendum (QAA) (Section 10.0) of ths  work plan. The PARCC 
parameters are discussed below. Analyte-speafic precision and accuracy objectives are also 
listed in the QAPjP, Appendix B 

Review of PARCC Paramete r InformatioQ 
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Precision measures the reproduabdity or degree of agreement among replicate 

measurements under a gwen set of conditions The closer the nurnencal values of the 

measurements are to each other, the more prease the measurements. Dunng the OU12 

RFI/RI, collection of data using field instrumentation such as water level meters, pH 

meters, and conductiwty meters wll be checked by reporting at least three measurements 

taken at one location and comparing the results Field analysis instruments such as a mobile 

gas chromatograph (GC) wll be checked by the analysls of replicate samples Sampling 

precision wdl be evaluated by the analysis of field rephcates. Analytical precwon will be 

detemned by replicate analysis of smgle samples The DQO objective for precision wdl 

be to achieve the precision cnteria associated with each published analytical method used 

in the analysis of OU12 samples 

Accuracy expresses the bias and precision in a measurement system. Sources of error 

include the sampling process, field contammation, preservation, handling, sample mat- 

sample preparation, and sample analysis techmques. Sampling contammation of the OU12 

RFI/RI wll be assessed by evaluating the results of field m e  and trip blanks. The 

accuracy of the laboratory analysis wll be detemned from the results of matm spike 

recovery The DQO objectwe for accuracy wll be to obtain recoveries wthin the range of 

acceptability associated wth each published analytical method used in the analysis of OU12 

samples 

Representativeness expresses the degree to whch sample data accurately and precisely 

represent a characteristic of a population, parameter vanations at a sampling point, or an 
enwonmental condition. Representativeness is a quahtative parameter that is most 

concerned wth the proper design of the sampling program. Given the lack of previous 

usable data from the OU12 IHSSs, desigrung a representatwe samplmg program is difficult 
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However, representativeness can be enhanced for the OU12 RFI/RI by the use of proper 

sampbng techniques. Section 6.3 describes the sampling rationale and techniques. 

Representativeness wll also be assessed by the collection and analysis of field duplicate 

samples 

Completeness is defined as the percentage of measurements made that are judged to be 

valid The target completeness objective for the OU12 field and analytical data is 100 

percent, 90 percent wll be the mmmum acceptable level. To ensure that a sufficient 

amount of valid data are generated, the FSP was designed to lnclude a rationale for all field 

activlties and a phased approach using screemng level techmques to identiQ and locate 

cntical sampling sites. Section 6 0 further discusses these components of the FSP. 

Comparability is a quahtative measure defined by the confidence wth which one data set 

can be compared to another Differences in field and laboratory procedures greatly affect 

comparability To optimize comparabihty, all OU12 RFI/RI samphng techmques and 

analytical methods wll use approved EMD SOP methods. 

4.3 STAGE3 - DESIGN DATA COLLECTION P ROGRAM 

The intent of Stage 3 is to compde the mformation and DQOs developed for speclfic tasks 

in Stage 2 into a comprehensive data collection program The data collemon program has 

been prepared for the OU12 RFI/RI and is presented in the FSP (Semon 6.0) The FSP 
includes a detaded list of all samples to be collected including media, sample type, and 

number of samples The FSP also includes sample location maps for each MSS and lists 

the number and type of QC samples to be collected 

4OlCt3- I \PS~ON4 scplcmbcr 29,1992 
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The QAA (Section 10 0) and QAPjP desmbe the policy, organzition, functional actiwties, 
and QA/QC protocols necessary to achieve the DQOs dictated by the intended use of the 

data 
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TABLE 4.1 
CONCENTRATIONS OF SELECT METALS IN SOILS (mg/kg) 

LOCATION DEPTH BERYLLIUM CHROMIUM LITHIUM 

12489 0-3 e1 1 11 6 e21 2 

13489 0-3 c0 41 123 13s 
3-7 e0 42 27 4 5 1B 

13589 0-3 e 1 0  136 e204 
4-8 e0 98 5 5  e197 

13689 0-3 c11 
3-7 e1 1 

9 8  
17 1 

<224 
e229 

14089 0-3 e 1 2  10 8 e232 
3-7 e1 6 11 6 e236 

14289 

14689 

0-3 e0 42 153 9 9B 
3-7 e16  33 7 e22 6B 

0-3 
3-6 

CO 86 
e1 1 

8 4  e 173 
5 7  e222 

14789 0-3 e0 85 12 6 e169 
3-7 1 2  130 e187 

14889 0-3 1 2  11 7 c 22.6 
3-6 e1 0 7 5  e209 

15489 0-3 20 17 5 e194 
3-6 18 9 5  e21 0 

15589 0-3 
3-6 

c11 
e0 % 

10 6 
10 0 

c211 
4 9  1 

15989 0-3 e10 10.3 e202 
3-7 11 14.5 e182 

16889 

17989 

0-2 c 1 0  
3-5 e1 1 

8 7  <a3 
11 2 e230 

0-3 
3-6 

CO 44 9 1  14 2 
c0  39 10 6 15s 

0187 0-1 e0 8 14 0 --- 
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TABLE 4.1 
CONCENTRATIONS OF SELECT METALS IN SOILS (me/@ 

LOCATION DEPTH BERYLLIUM CHROMIUM m U M  

SUMMARY STATISTICS 
Mean Upper 0.59 12 

Lower 0 69 14 
Combmed 064 13 

9 6  
10 
10 

Standard 
Dewation Upper 046 

Lower 044 
Combmed 044 

2 6  17  
8 3  2 3  
5 9  2 0  

Range Upper <O 41-2 0 8 4-17 5 9 9-14 2 
Lower ~0.39-18 5 5-33 7 5 1-155 

Combmed <O 39-2 0 55-33 7 5 1-155 

STATISTICS FOR TOTAL METAL 
CONCENTRATIONS IN BACKGROUND 

SOUTH ROCKY FLATS ALLUVIAL 
BOREHOLE SAMPLES (EG&G, 1990a) 

Mean 
Standard 
Dewatton 

Range 

18 
1 1  

7 0  
0.5 

5 6-31 7 4 ou-44.m 

B Compound detected in blank - 
U Concentrabons below detedron h i t  

Statuhcs not calculated m EG&G, 1990a 

Note For concentrattons less than the detecbon h i t ,  the mean and staudard dewatton were 
computed usmg one-half the detedron h i t  

c 
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TABLE 4.2 
CONCENTRATIONS OF SELECT RADIONUCLIDES IN SOILS (pa/@ 

LOCATION DEPTH ALPHA BETA PLUTONIUM URANIUM URANIUM TRITIUM 
(ft) 239/240 233/234 238 ( P W )  

13489 

13689 

14289 

14689 

0 14789 

14889 

15489 

15589 

15989 

16889 

0187 

0-3 
3-7 

0-3 
3-7 

0-3 
3-7 

0-3 
3-6 

0-3 
3-7 

0-3 
3-6 

0-3 
3-6 

0-3 
3-6 

0-3 
3-7 

0-2 
3-5 

0- 1 

207 
96 

24 2 
123 

6 7  
109 

17 6 
17 0 

18 3 
7 1  

17 0 
11 4 

201 
24 1 

136 
8 2  

19 8 
17 2 

18 1 
14 8 

240 

29 1 
230 

39 4 
31 4 

19 0 
32 4 

289 
309 

264 
291 

353 
344 

31 5 
289 

33 4 
266 

35 6 
37 5 

42 2 
360 

240 

I5860 
0024 

1 756 
0066 

0096 
0023 

0 031 
0 018 

0090 
0 022 

0022 
0 025 

0 030 
0 014 

0 031 
0030 

0 012 
0 013 

013 
0 005 

0060 

0 27 
0 19 

117 
1 01 

166 
0 71 

0 69 
064 

080 
038 

1 16 
0 71 

127 
072 

110 
0.85 

085 
0 91 

0 95 
0 62 

0 42 

023 
0 42 

0 82 
1 82 

120 
132 

084 
039 

073 
0 43 

080 
0.52 

100 
099 

090 
080 

085 
0.88 

101 
031 

035 

-220 
- 160 

3260 
loo0 

70 
190 

620 
-140 

-70 
-130 

-50 
230 

380 
m 

130 
210 

50 
-110 

-80 
-80 

--- 
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TABLE 4.2 
CONCENTRATIONS OF SELECT RADIONUCLIDES IN SOILS (pCi/g) 

LOCATION DEPTH ALPHA BETA PLUTONIUM URANIUM URANIUM TRITIUM 
(fi) 2391240 2331234 238 (Pclll) 

Mean 

Standard 
Dewation 

Maxlmm 

MlrunWU 

Mean 

Standard 
Dewahon 

MaxlmUIII 

Mlnunum 

Upper 
Lower 

Combmed 

Upper 
Lower 

Combmed 

Upper 
Lower 

Combmed 

Upper 
Lower 

Combmed 

SUMMARY STATISTICS 

18 31 3 1 6  0 94 

12 31 0 0024 0 67 

15 31 2 0 87 0 81 

49 6.80 47 040 

6 4  438 0 016 02.4 

6 3  564 3 5  0 35 

24 2 42 2 15860 166 

241 375 0066 101 

242 42 2 15860 166 

6 7  19 0 0 012 0 27 

11 230 0 005 0 19 

11 19 0 0 005 0 19 

079 

079 

079 

om 
0 49 

038 

120 

182 

1 82 

023 

031 

023 

410 

120 

260 

1000 

350 

760 

3260 

1000 

3260 

-220 
-160 

-220 

STATISTICS FOR TOTAL RADIOCHEMICAL 
CONCENTRATIONS IN BACKGROUND AUUVLAL 

BOREHOLE SAMPLES 

22 23 0002 059 0 62 177 

8 4  664 0007 004 003 118 

42 0 440 002 34  3 2  440 

30  60  -0 01 0 2  0 2  -150 

~~~~ ~ 

Note 
401011\FrABw2 

Reported tnttum values do not mclude error Values may be posihve or negahve 
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Manager, Remediation Program 

L 
Rl Project Manager 

5.0 RCRA FACILITY I"WSTIGATION/REMEDIAL INVESTIGATION TASKS 

5.1 TASK 1 - PROJECT PLANNING 

Project planning for the implementation of the RFI/RI for OU12 wdl include numerous 

actimties in addition to tasks completed as part of this work plan. Rewew of prenous site 

investigations, remew of the HRR, prelimnary site characterization data, preliminary 

identification of potential ARARs, the development of DQOs, and a FSP have all been 

completed as part of this work plan and are contained in Sections 2 0, 3 0, 4.0, and 6.0, 
respectively. 

New information and data wll be remewed after approval of this work plan and pnor to 

commencing field operations to assrst in planning and coordination of preparatory actiwties 

for OU 12. Such actinties include coordmating wth other field investigation programs 

occumng in the same mchty as OU12, including OUlO and OU14, accommodating the 

special security requirements withm high security areas; and health and safety concerns for 
field operations. Additionally, OU12 w11 include delineabon of underground utilities and 

other related physical features for each IHSS pnor to commencing field actiwties 

Prior to RFI/RI field actiwties, newly generated data and histoncal data which has become 
available since preparation of this work plan wll be compiled and evaluated. There are 

ongomg site investigations at other OUs and plant-wide studies which may provide data 

relevant to the OU12 invesogation. Internews wth plant personnel w11 be conducted to 

40103-1\PS@(;T10N 5 September 29, 1992 
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augment past release information and to identify areas where construction activlties may have 

disturbed and/or removed portions of OU12 Personnel in facllity operations wll be 

contacted to inquire about any additional information that may be avadable about OU12 

structures and site conditions. Although OU12 IHSSs have been vlsually mpected dumg 

preparation of thls work plan, detaded inspection and clearance actmties will be performed 

at each site pnor to mobilizing field equipment to provlde additional locaQon and accessibility 

information 

e 

a 

Field activlties proposed for OU12 wll be integrated wth ongoing or proposed field activlties 

for other nearby investigation sites to m m m e  redundancy and maxlllllze effiaency The 

possible mvestigation sites near OU12 are discussed in further detail in Section 2.2. 

It is unportant to emphaslze that project planning and coordination will be required 

throughout the project duration to accommodate any unforeseen developments. n o  project 

p l m g  documents, one included in this work plan, have been prepared for the OU12 

RFI/RI as required by the IAG A FSP included in this document presents the locations, 

media, and frequency of sampling efforts. The second document reqwred by the IAG is a 
Sampling and Analysis Plan (SAP) which includes a QAPjP and SOPs for all field activlties 

A site-wide S A P  has been prepared for the RFP, and is currently being revised in accordance 

wth the IAG. QA procedures and SOPs that are used spedcally for OU12 are referenced 

in this work plan Any deviations from the QAPjP or SOPs are documented as QA Addenda 

in Section 10 0 of this work plan, or as Document Change Notices (DCNs) to the SOPs 

40103-1\PSEtXION 5 September 29, 1992 
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5.2 TASK 2 - COMMUNITY RELATIONS 

In accordance wth  the IAG, the RFP has developed a Commumty Relations Plan (CRP) 
to inform and actively mvolve the public in decision-malung as it relates to enwronmental 
restoration actiwties Thls CRP meets the requirements of all OUs. The vehicle for public 
involvement in the RFI/RI process is through the Technical Rewew Group process. The 
CRP addresses the needs and concerns of the surroundmg commumties as identified through 
interwews wth federal, state, and local elected offiaals; businesses; medical professionals; 
educahonal representatives, interest groups, media; and residents adjacent to the RFP. 

Current commumty relations actiwties conccmng environmental restoration include 
participation by RFP representatives in mformational workshops; presentations at meetmgs 
of the Rocky Flats Environmental Monitoring Council, briefings for atlzens, businesses, and 
surrounding communities on enwronmental restoration and momtonng actiwties; and public 
comment opportumties on vmous Enwronmental Management (EM) Program plans and 
actions RFP personnel involve several speaal interest groups in dewions that pertain to 
enwronmental restoration actiwties, mcluding the Rocky Flats Cleanup Comrmssion, the 
recipient of the EPA Techmcal Assistant Grant. 

In addition, a Speakers’ Bureau program provides RFP speakers to civic groups and 
educational orgamzations, and a public tours program allows the public to visit the RFP 
The RFP also produces fact sheets and penodic updates on environmental restoration 

actiwties for public information and responds to numerous public inquiries regarding the RFP. 

40103-1\PS€!CTION 5 Septanbcr 29. 1992 
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5.3 TASK 3 - FIELD INVES TIGATION 

The OU12 RFI/RI field investigation is designed to meet the objectives outlmed in 

Section 4 0 The followng actiwties w11 be performed as part of the field investigation, as 

descnbed in detad in Section 6.0. 

The specific objectives of the RFI/RI field investigation for OU12 are. 

Charactenze the nature and extent of contammation at each IHSS; 
Support baseline nsk assessment including human health and the environment; and 

Support corrective measures studies, feasibility studies, and treatabihty studies 

The field investigation is designed to charactenze current sources and potentially affected 

media at each IHSS Many of these sites are still active and may be active after the field 

sampling program is concluded Additional contamination that may occur after field sampling 

actiwties are completed cannot be deterrmned by this program 

The field investigation developed for each IHSS wll consist of two major subtasks: 

Subtask 1 - Radiation Surveys, Surficial Soil Sampling, and Chemical Screening; 
and 

Subtask 2 - Sedunent Samplmg, Surface Water Samphng, Vadose Zone Monitonng, 
Soil Bonng, and Monitor Well Installation. 

Additional field investigation components are included 111 the plan to characterne potentml 

mgration throughout the OU12 area. A summary of each subtask is presented m the 

following sections. These subtasks are discussed in greater detail in Section 6.0. 
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53.1 

The imtial task wll consist of surface and subsurface media screemng and surficial sod 

samplmg to first determine if contamination exlsts, and then to prowde prehnary defimtion 

of the extent of contarmnation In addition, the locations of footmg dram and building sumps 

w11 be detemed.  Screemng techmques that provlde real-tune results will be used to 

indicate general areas of radiological or chemcal contamination Radiation survey techniques 

w~ll include high purity germmum (HPGe) radiation surveys supplemented with Sodium 

Iodide Scintillation Detector (NaI probe) surveys, vertical depth profile sampling, asphalt 

sampling, and surficial soil sampling. Surficial soil samples wdl also be collected and analyzed 

for nonradionuclides, and for venfication of HPGe results Screening methods employed 

to indicate potential areas of chemcal concern will include collection of soil gas, soil and/or 

ground water screening samples for real tune analysis of volatde orgaruc compounds or other 

parameters using a mobile laboratory and field instruments. Other screening methods wll 

be employed at specific IHSSs to d e t e m e  the presence of nitrate, hexavalent chromium, 

and sulfate in ground water In addition, temporary well points will also be installed to 

charactenze the local ground water system The proposed screemng techniques wdl provide 

real time results, identify general areas of pnmary concern, and allow subsequent field 

samplmg tasks to be effiaently focused. 

Subtask 1 - Scree ninP and Surficial Soil SamD ling 

5.33 task2 - Sediment SamD ling, Surface Water SamDlinn. Vadose B n e  Mobtoriw 

This task vvlll consist of sediment sampling, vadose zone momtonng, and a focused soil bonng 

and ground water monitonng well installation program at appropnate IHSSs to investigate 

and quantify the extent of contamination at potentially anomalous areas i d e n ~ e d  from 

screemng results The locations of the sedunent and surface water samples will be determined 

from the results of Subtask 1. The locations of the bomgs wdl be based on the real tune 

Soil Borine. and Monitor Well Installation 
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results of the volatile orgamc compound screemng for soil gas, soil and ground water, 
inorganic parameter screemng, the HPGe survey for radionuclides in soil and asphalt, and 
the surficial soil sample analysis results for metals The bonngs wdl be dnlled to bedrock 

and soll samples collected and analyzed for suspect compounds including volatile organic 
compounds and metals. Sod sample analysis results w11 prowde quantitative data in 
anomalous areas tentatively identdied in the screemng program and be used to define the 

extent of soil contarmnation. 

Ground water momtonng wells wll also be installed based on results of the soll bomgs and 

the field screemng subtask If screemng and soil bonng results mdicate that ground water 
is potentially affected by IHSS releases, alluwal momtor wells wll be installed near the 
centers of the affected areas to evaluate the presence of potentdy contaminated ground 
water Ground water samples will be collected and analyzed to prowde quantitative data 
in anomalous areas tentatively identified in the screening program and to define the extent 
of potential contarmnation associated with OU12 MSSs 

Vadose zone momtoring will be conducted at appropriate IHSS depending on screening tasks 

Tensiometer nests will be installed to monitor vadose zone water 

General procedures and analpcal parameters for sediment and surface water sampling, and 
soil bonng and monitor well installation are described in Section 6.0 of this work plan 

Refinement of these procedures may be required once screening data have been collected 
Any rmnor revlsions or proposed changes to the work plan wll be presented m the RFI/RI 

report Any major revisions will be the subject of technical memoranda as stipulated in the 
IAG 
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5.4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 
Analytical procedures wdl be completed in accordance with the ER Program QAPjP (EG&G, 

1991e) Analytical detection huts, sample contamer and volume requirements, preservation 

requirements, and sample holding times are discussed in Section 6 5. 

Results of data remew and validation actmties w11 be documented in data validation reports 

EPA data validation functional guidelmes wll be used for validating organic and inorgamc 

(metals) data (EPA, 1988~). Data validation methods for radiochemstry and major ions data 

have not been pubhshed by EPA, but data and documentation requirements have been 

developed by EM Program QA staff Data validation methods for these data are derived 

from these requlrements Details of the data validation process are described in the QAPjP 

(EG&G, 1991e) 

Data vvlll be remewed and vahdated according to data vahdation guidelines in the QAPjP 

and the Data Validation Functional Guidelines (EG&G, 1990b). These documents state 

that the results of data review and validabon actiwties will be documented m data validation 

reports 

5.5 TASK 5 - DATA E VALUATION 
Data collected during the RFI/RI wll be incorporated into the existing RFEDS database 

and vvlll be used to better charactenze the nature and extent of contaminaoon. WEDS 

personnel wll prowde assistance in the early stages of sample collemon and analysis in order 

to facilitate the addition of data collected during the RFI/FU to the existing RFEDs database 

Screemng data wll be stored in independent computerized data bases and will be 

incorporated into RFEDS when appropnate These results also will be used in detemmng 

the impact of OU12 on surface water, ground water, sedments, au, the environment, and 
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biota, as well as the potential contaminant migrabon pathways at OU12. Additionally, data 

wll be used to support the evaluation of proposed remedial alternatives and the BRA. 

5.5.1 Site Characte rization 

The additional physical data collected dunng the RFI/RIunll be mcorporated into the exlstlng 
site charactenzation. Water-level data and slug tests unll be used to charactenze the alluvial 
ground water flow regime Promions for momtoring vadose zone conditlons wll also be 

included 

5.53 

Analytical data from OU12 IHSSs will be used to* 
Source. Soils. Ground Water. Surface Wate r. and Sed iments Characte*t i og 

Charactenze the nature of source contaminants; 

Charactenze the lateral and vertical extent of contamtnant sources in vadose zone 
soils, 

Characterize the nature and extent of contaminants in ground water; 

Evaluate impact of potential OU12 contamination in surface water and sediments; 
and 

Evaluate on-site contaminant concentrations. 

Analytical data obtamed from OU12 samples will be used to charactem the nature and 

extent of contammation Datawll be summanzed graphically and/or in tabular form to assist 
interpretation Contaminant distribution maps wll be prepared to summarize the spatial 
distnbution of soil and ground water contarmnants 
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The cntena for the identification of contamnation wll be analyte-specific for each geologic 

umt (e g , Rocky Flats Alluwum or artificial fill) For all analytes (including radionuclides), 

those concentrations that exceed the site-specific background concentrations wll be 

considered likely evldence of contamination. These data w11 be compared to sitewde back- 

ground values provlded m the Final Bac kmound - Geochemical Charactemtion Report 

(EG&G, 1991d), recopzing that values presented in that report are not yet accepted by 

the agencies as background 

5.6 TASK 6 - BASELINE RISK ASS ESSMENT 

As requred by the IAG, a BRA that will address the nsk assoaated with OU12 sources and 

affected media will be performed as part of the OU12 RFI/RI This task mcludes a Human 

Health Risk Assessment and Enwronmental Evaluation for OU12 The purpose of the BRA 

is to characterize the toxlclty and levels of hazardous substances present, to charactenze 

contarmnant fate and transport, and to assess the potential for human health and 

envlronmental impacts or nsks assoaated wth the site. The BRA IS used to provlde a basis 

for determirung whether remedial actions are necessary and to justify performing remedial 

actions The Human Health b k  Assessment will address potenbal public health risks, and 

the Enwonmental Evaluation wll address potential ecological risks. 

a 

Exlsting data and data collected dunng the RFI/RI will be used to the extent possible to 

support the quanbtative Human Health Risk Assessment and Environmental Evaluation. 

Data collected during RFI/RI will support quantitative evaluation of risk due to soil ingestion, 

inhalation, and dermal contact. Exposure pathways involwng surface water, ground water, 

sur, and/or biota as transport media wll be also quantitatively evaluated, if necessary. The 

RFI/RI sampling program Hnll be designed to generate data that meet the requvements set 

forth in Guidance For Data Useab ility In Risk Assess ment (EPA, 1990) 0 
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These assessments wll a d  in the prelimnary screemng of site remedies based on the 

contarmnants of concern and the environmental media assoaated wth potential nsks to public 

health and the envlronment The nsk assessment process wll be accomplished in four general 

steps 

1. 

2 Exposure assessment; 

3 Toxlaty assessment; and 

4 Rsk charactemtion. 

Data collection/evaluation (identification of contarmnants of concern); 

As stated in the IAG and the NCP, a nsk characterization of current, future, or potential 

site condition scenanos wdl be developed. 

The objectives and the descnption of work for the Human Health &sk Assessment are 

descnbed in detail m Section 8.0 The Envlronmental Evaluation Work Plan is presented 

in Section 9 0 

5.7 TASK 7 - DEVELOPMENT. SCREEN ING. AND DE TAILED ANAL- 
OF REMEDIAL ALTERNATIVES 

5.7.1 

This seaon identdies the process to identify potential technolopes applicable to remediabon 

of contammated soils, sediments, surface water, and ground water at OU12, if detected 

Identlfication and screemng of technolo@es, assembhg an m t ~ a l  screerung of alternames, 

and identification of intenm response actions wll be conducted whde the RFI/RI is being 

conducted However, investigation of OU12 is in its initial stage; thus, remedial alternatives 

Remedial Alternat ives Develo~ ment and Scree ning 
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are not revlewed in this section. A preliminary evaluation of the remedial alternatives for 

OU12 wll be performed as data are collected 

The process employed to develop and evaluate alternatives for OU12 will follow guidelines 

prowded in the NCP Although the CERCLA process wll direct remedial lnvestigations at 

OU12, RCRA regulations will also be considered CERCLA specifies in greatest detail the 

steps that should be followed for selection of remedial alternatives The IAG requires general 

compliance wth both RCRA and CERCLA guidance. 

The steps followed to develop remedial alternatives for OU12 are as follows: 

1. 

2 

3 

4 

5 

6. 

Develop a hst of general types of actions appropnate for OU12 (such as 
contamment, treatment, and/or removal) that may be mplemented to ensure 
compliance wth both RCRA and CERCLA guidance. 

Identify and screen technology groups for each general response action. 

Identify and evaluate process opt~ons for each technology group to select a process 
option representing each technology group under consideration. 

Assemble the selected representative technologies into site closure and correctwe 
action alternatives for OU12 that represent a range of treatment and contamment 
combinations, as appropnate 

Screen the assembled alternatives in terms of the short- and long-term aspects of 
three broad cntena: effectiveness, implementability, and cost 

Develop preliminary cancer mk-based remedial action goals for affected media 
Preliminary remedial action goals wll be applied as performance objectives for 
evaluating the effectiveness of specific technology processes identrfied as candidate 
components of viable remedial action altematlves. As the CMS/FS evolves, 
prelimnary remediatlon goals may be rewsed 
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7 Remediation goals assoaated wth toxlc, non-cancer nsk wdl be determined using 
the appropnate reference dose for each chemcal present on the site 

For the RFI/FU work plan, the appropnate level of alternatives analysis is the listing of 

general response amons most applicable to the type of site under mvestigaoon General 

response actions are defined as those broad classes of actions that may sat@ the objectives 

for remediahon defined for OU12 Table 5 1 provides a list and description of general 

response actions and typical technologes associated wth remediatmg sods, sediments, ground 

water, and surface water Table 5.1 also includes a general statement regarding the 

applicability of the general response action to potential exposure pathways. Not all of the 

alternative response actions and typical technologies listed may be appropnate for OU12. 

Some may be dlscarded during the screenmg of alternatives. 

The response actions outlined m Table 5 1 must be applied to the potenoal exposure pathways 

that wll be identified for OU12. In general terms, potential human exposure can be avoided 

by prevention of contarmnant release, transport, and/or contact. Thus, application of the 

response actions may be considered at three different points m each potential exposure 

pathway (1) at the point where the contarmnant could be released from the source, (2) in 
the transport medium, and (3) at the point where the contact could occur wth the released 

contarmnant 

The emsting data do not adequately characterne the source, release mechmms, and 

mgration pathways for contamination at OU12 Therefore, the existmg data are not sufficient 

for implementing the screemng of alternatives The OU12 RF'I/lU will characterize the 

nature and extent of contamination and obtam necessary data to: 
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Descnbe the physical charactenstics of the site; 

Define current sources of contarmnation, 

D e t e m e  the nature and extent of contamination in soil, ground water, surface 
water, and sediment, 

Describe contaminant fate and transport, and 

Describe receptors 

These data w11 provide mformation for the preluninary screemng of alternatives and a 

comparative evaluation of the technologes wth respect to implementabdity, effectiveness, 

and cost 

5.7.2 

The detaled analysis and selection of alternatives is the process of analyzing and comparing 

relevant information in order to select a preferred remedial action Each appropriate 

alternative wll be assessed in terms of rune evaluation critena, and the assessments will be 

compared to identify the key attributes among the alternatives Assessment m terms of eight 

evaluation cnteria is necessary for the CMS and the subsequent Corrective Action Decision 

(CAD)/Record of Decision (ROD) The nine speafic evaluation cntena are as follows 

Detailed Analvs is of Remed ial Alternat ivH 

1 

2 m s ;  

3 Long-term effectiveness and permanence, 

4 Reduction of toxiaty, mobility, or volume, 

5 Short-term effectiveness, 

Overall protection of human health and the enwronment; 

6 Implementability, 

40103-1\FSECl'ION 5 September 29. 1992 



EGCG ROCKY FLATS PLANT Manual 21100-WP-ou12 1 
Final RFI/RI Work Plan Section No 5 0, Rev 0 
Operable Unit 12 Page 14 of 15 

Effective Date September 29, 1992 
Organization Remediation Program 

a 

7 cost, 

8 State acceptance; and 

9 Commumty acceptance. 

5.8 TASK8-TREA TABILITY STUD IES/PILOT TESTING 

The primary purposes of a treatability study are to provide sufficient technology performance 

information and to reduce cost and performance uncertamties to acceptable levels so that 

treatment alternatives can be fully developed and evaluated dunng detaded analysis The 

task includes efforts to evaluate whether treatability studies are necessary and, if so, to 

prepare for and conduct treatabllity studies If remedial alternatives are developed, the data 

collected as part of the field investigation wll be reviewed m terms of whether the 

alternatives can be evaluated. If additional data are requued, treatability studies or field 

investigations wll occur 

If it is detemned that a treatabhty study is necessary, a treatability work plan will also be 

prepared The plan wdl identify treatability tests that need to be conducted as well as the 

test matenals and equipment needed 

5.9 TASK 9 - RFI/RI REP0 RT 
The OU12 RFI/RI report wll be prepared to consolidate and summarize the data obtained 

dunng field work as well as data collected from previous and ongomg investigations The 

RFI/RI report wll include a Preliminary Site Charactemtion Summary and a BRA for 

OU12 This report will 
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. 

Describe the field actiwties that serve as a basis for the RFI/RI report This wll 
include the scope of the RFI/RI and any dewations from the work plan that 
occurred dunng implementation of the field investigation; 

Discuss site physical conditions based on exlsting data and data denved dunng the 
RFI/RI. This discussion w11 include surface features, climate, surface water 
hydrology, surfiaal geology (vadose-zone soils), geotechcal sod mdex properties 
and classificaQon, stratigraphy, ground water hydrology, demography and land use, 
and ecology, 

Present site charactenzation results from all RFI/RI actiwties to characterize the 
site physical features and contamnation including nature and extent at OU12; 

Discuss c o n t m a n t  fate and transport based on exlstmg information. Thls discus- 
sion wll include a p re lmary  identification of potenbal c o n t m a n t  mgration 
routes, release sources and mechwms, and a &cussion of contarmnant persistence, 
chermcal attenuation processes, and potential receptors; 

Present a BRA. The BRA w11 include human health and enwronmental 
evaluations, 

Present a summary of findmgs and conclusions; and 

Identify data needs, if necessary. 
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6.0 FIELD SAMPLING PLAN 

The purpose of thls section of the work plan is to prowde a field samphng plan (FSP) that 

wll generate sufficient data to satisfy the RFI/RI objectives outlined in Section 4 0  

Section 6 1 presents IHSS-speafic objectives Section 6 2 summarizes site background 

information and rationale for the sampling and analysis and other data collection activities 

Section 6 3  discusses the field data collection locations and frequencies for each site 

Section 6.4 descnbes field sampling procedures and equipment, and Secoon 6 5 descnbes 

the analytical program including sample designation, analytical requlrements, sample 

contamers and preservation, and sample handling and documentation Descnptions of data 

management procedures (Section 6 6), QA/QC procedures (Section 6 7), and a r  momtonng 

and samphng procedures (Section 6 8) complete the FSP for OU12. 

The samphng locations and types presented in the FSP are designed to cover the entlre 

IHSS as currently defined Actual sampling wdl continue at each IHSS until the edge of 

contarmnation or another IHSS is encountered to fully define the extent of contarmnation. 

6.1 OU12 RFI/RI OBJECTIVES 

The specific objectwes of the RFI/RI field investigation for OU12 are as follows 

Charactenze the nature and extent of contarmnation at each IHSS; 
Support human health nsk assessment and enwronmental evaluation, and 

Support corrective measures studies, feasibility studies and treatability studies 
40103-2\FSECITON 6 ocloba 1, 1992 
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Charactenzing the nature and extent of contarmnation at each IHSS requires that the type 

of contarmnant and its distnbution in soil be charactenzed, and that the extent of mgration 

to other media be detemned Results obtamed from field sampling wll be used to identify 

pertinent pathways and potential receptors identified in the site conceptual model, 

Section 2 5 

The OU12 RFI/RI is designed to charactenze potential current sources and potentially 

affected soils, ground water, surface water, sediment, and a r  at each IHSS This FSP is 
designed to identify potential sources, affected soils and sediment, and locally charactenze 

mgration to ground water Given the scope of this FSP to characterize these media, it is 
acknowledged that additional TM may be required to fully characterize the nature and 

extent of contamnation Air will be charactenzed using data collected under other sitewide 

programs Surface water, bulldmg footing drains, and ground water are currently proposed 

to be investigated after evaluation of IHSS-specific soil, sediment, and ground water data 

Addibonal proposed mvestigations wll be presented in a TM to this OU12 RFI/RI Work 

Plan 

Many of the OU12 IHSSs are still active and may be active after the field samphng program 

is concluded Additional contarmnation caused by post-field sampling activities cannot be 

deterrmned by ths program. 

6.2 BACKGROUN D AND FSP RATIONAL& 

The design of a FSP for deterrmmg nature and extent of contammation requires an 

understanding of both the physical charactenstics of the IHSS and the nature of potential 

sources of contammation OU12 consists of 10 separate IHSSs that can be categonzed by 

type and size. two are small loading docks less than 5,500 ft2 in area; two are backfilled 
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ponds used histoncally to impound cooling tower water, two are fiberglassing areas less than 

6,000 ft2 in area, one has a vaned history that encompasses nearly 450,000 ft2 wthin the 400 

building area; two are associated wth acid spills, and one was a storage yard approximately 

10,OOO ft2 in area for machimng equpment Of the areas descnbed above, SIX are located 

immediately adjacent to buildings and are partially or completely covered with concrete or 

asphalt. Two have entlre buildings wthin their boundanes, and three have been backfilled 

or otherwise regraded 

The nature of contamination at most of the OU12 sites is not specifically known. No data 

have been prevlously collected at OU12 IHSSs Histoncal information presented in the 

HRR (EG&G, 1992c) provldes general indications of the types of compounds that may be 

anticipated at the sites In all cases, there is no documentation in the HRR which details 

the fate of any constituents released to the envlronment Sods contamnation could have 

resulted from historical spills, releases to an, storage of matenal, or ponding of liquids at 

most of these sites Asphalt pawng, concrete, or sod regrading has occurred after many of 

the histoncally reported incidents, removlng vlsible evldence of spdls or possible releases 

Given the variable nature of the sites and their relatively bnef hstones, sampling programs 

have to be designed to be IHSS-specific In general, the multi-task sampling approach 

descnbed below wdl be used for d e t e m n g  the potentd source locations and extent of 

contmnation. The tasks are designed to provide data to refine subsequent tasks and 

include the followng in order of occurrence 

radiation survey of surface and shallow subsurface soils and asphalt; 

surficial soil sampling for radionuclides and nonradionuclides; 
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chemcal contamnation screemng of soil gas, subsurface sods, and ground water, 

deterrmnation of the ground water hydraulic gradient using temporary well points, 

installation of soil bonngs and ground water momtor wells based on the radiation 
survey and chemical screemng, and 

vadose zone momtoring, slug tests, and collection of appropriate geotechnical data 
to determine physical and chemcal charactenstics of contaminated media. 

This approach has been developed to allow for a systematic investigation of potentially 

contamnated media at each IHSS and at OU12 as a whole In the event that the radiation 

survey, surficial soil sampling, and chemcal screemng indicates that no contamination is 

present at a sampling location, then soil bonngs and momtor wells wdl not be installed. 

Conversely, if contarmnation is detected dunng the performance of any of the tasks listed 
above, additional tasks w11 be conducted until the extent of contarmnation has been 

charactenzed 

a 

As agreed to by DOE and the regulatory agencies in OU12 scopmg meetings, mnor 

revlsions to implementation of this FSP need only be reported in the RFI/RI report. Minor 

revlsions include minor adjustments to screemng and samphg locations warranted by site 

conditions It was agreed that screemng data and rationale for proposed locations of soil 

bonngs and momtor wells would be presented to and discussed wth the regulatory agenaes 

in lieu of a TM One or more TM wdl be required if more than m o r  modifications are 
apparent 

Components of this FSP approach are described in the following sections. The application 
of the FSP approach to each OU12 IHSS is descnbed in Section 6 3. Specific equipment 

and procedures for these activlties are descnbed in Section 6 4 Provisions are included to 
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address those sites where concrete or asphalt is now present, but may not have been present 

when contamination could have occurred Contingency plans are stated in the event 

proposed equipment is unavalable or ineffective, or if site condihons (such as concrete 

covered sites instead of exposed soil) vary from what is anticipated 

6.2.1 Radiation Survev 

The mtial task wll consist of a surface and shallow subsurface media survey to first 

d e t e r n e  if sigrdcant radiologcal contammation exists compared to background, and then 

to provide preliminary definition of the extent of contammation The proposed radiation 

survey techmques wll prowde real time results, wll identlfy general areas of primary 

concern, and will allow subsequent field sampling tasks to be efficiently focused Radiation 

survey techmques wll include high punty germmum (HPGe) radiation surveys 

supplemented wth gamma actiwty measurements using a sodium iodide (NaI) scintlllation 

detector The purpose of the NaI probe is to provide spatial resolution of surficial 

radioactiwty detected wth the HPGe Surface samples of sod, concrete or asphalt, and 

vertical depth profile soil samples wll also be collected to support HPGe surveys as 
descnbed in Section 6 2 2. 

a 

Radiation surveys will be conducted to document the character of surficial radionuclide 

contamination. HPGe radiation surveys conducted at OU12 IHSSs will be set up on a grid 

that prowdes total areal coverage, plus overlap The HPGe gamma ray detector wdl be 

used which is capable of high resolution gamma ray spectroscopy enabling the identification 

and quantification of gamma-emitting radionuchdes The HPGe results wdl be 

supplemented wth gamma actiwty measurements using a NaI probe, one of the best 

scintdlators for detecting gamma photons 
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The HPGe detector is mounted either on a tnpod or vehicle and placed a set distance 

above the ground surface to measure gamma rays which ongmate from surface media The 

detector height on the vehicle-mounted system can be varied to accommodate site speafic 

conditions and more narrowly focus the field of wew The detector system integrates 

gamma radionuclide activity over the detector's "field of view," a volume defined by which 

90 percent of those gammas originating in the surface media are measured As wth most 

screerung radiation detectors and measunng instruments, it is assumed that radionuclide 

distnbution is relatively homogeneous over the field of wew, and that the distribution varies 

only with depth It is recogmzed that the assumption of\homogeneity IS probably not valid, 

however, the physics of all probes used to screen a surface for radionuclides requires this 

assumption Supplemental gamma actiwty measurements will, therefore be taken wth the 

NaI probe to better define anomalous areas wthin the HPGe field of wew In addition, 

surficial soil samples and depth profile samples wll be collected to further define the HPGe 

results HPGe results are typically reported as concentration per umt mass, picoCuries per 

gram (pCi/g). Detailed information on the capabdities of the HPGe detector is in 
Appendlx G. Also included 111 the appendlx is information regarding detector sensitivity, 

calibration, operation, and hutations 

Gamma rays onginatig in the soil or surface media (typically asphalt pavement) are 

attenuated such that the number reaching the detector decreases exponentially with depth 

The attenuation of the gamma rays is a function of the elemental composition of the soil 

or medium measured The more dense the sods or surface media, the more gamma 

attenuation that wdl occur. Where soils are covered by asphalt or concrete, HPGe 

measurements w11 reflect the actiwty of the pavement, rather than the underlying soil The 

capabilities of the HPGe detector prowde greater areal coverage and higher quality results 

than G-M shielded and FIDLER instruments and pancake-type detectors outhned in the 
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IAG FIDLER instruments prowde relative compamons of radioactiwty at discrete survey 
points whereas HPGe detectors provlde indivldual radionuclide concentrations over the 
entire area surveyed 

EG&G currently has in-house capability to conduct HPGe field surveys using a tripod- 
mounted detector The tnpod-mounted detector has an approxlmate field of view of 14 
meters, or apprommately 45 feet (ft) A SOP for the tnpod-mounted detector is prowded 
m Appendur G Vehicle-mounted HPGe mtrumentation wth a 60 meter, or approxlmately 
195 ft, field of mew is antiapated to be avadable for field use in late fall 1992 As descnbed 
in Appendur G, the vehcle-mounted HPGe is sur to eight bmes more sensitwe than the 

tnpod-mounted umt because it is equipped wth more crystals and therefore, is the preferred 
detector for site use Identical results of the same quality but at diffenng sensitivlties are 
obtained from the tnpod-mounted and the vehicle-mounted systems This allows for direct 
correlation of the results from the two systems The large gnd spacing proposed for some 
OU12 IHSSs wll be reduced if interferences from buildings require a more focused field 
of view, or replaced with a tnpod-mounted detector, in the event that the vehicle-mounted 
HPGe either is not available or not effectwe for the field investigation. The SOP for 

vehicle-mounted HPGe field screenmg is currently under development. As a contingency, 

G-M shielded and FIDLER instruments and pancake type alpha detectors will be used at 
each OU12 IHSS where HPGe is currently proposed if the SOPS are not yet approved prior 
to OU12 field work, or If site conditions introduce other difficulties. 

6.2.2 

Surfiaal soil sampling wll be conducted both for radionuclide and nonradionuclide analysis 
on established gnds at each IHSS Surficial grab samples, as described in GTO8, w11 be 
collected at paved gnd locations, and composite samples collected with the jig and scoop 

surflc ial Soil. Amhalt. a nd Vertical DeDt hProfUeSa m d i u  
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descnbed in SOP GT 08 at exposed soil locations Sampling equipment and procedures for 

collecting surficial sod samples for radionuclide and nonradionuclide analysis are in 

Section 6 4 2 Vertical depth profile sod samples wll be collected at 0 to 2, 2 to 4, and 4 

to 6-inch vertical depth locations usmg the sampling equipment and procedures described 

in Section 6 4 3 Concrete or asphalt samples wdl be collected at survey points wth 

anomalous surface activity Equipment and procedures for collecting concrete and asphalt 

samples are descnbed in Section 6 4 4 

Surficial soil samples wdl be collected using one methodology for both radionuclide and 

nonradionuchde analysis but different methodologies depending on whether the location is 
paved or has exposed soil For paved locations, grab samples wll be collected using the 

grab sampling methodology in SOP GT08 The samples wll be collected from the soil 

substrate underlymg base matenals immediately beneath the pavement. At exposed soil 

locabons, samples will be collected wth the jig and scoop descnbed in SOP GT.08. One 

composite sample w11 be collected, with subsamples located in the center and four comers 

of a one meter square area 

Vertical depth profile samples wll be collected at a subset of the exposed soil HPGe survey 

locations to detemne the vertical extent of radionuclide contammation. Vertical depth 

profile samples wll be collected at 0 to 2 ,2  to 4, and 4 to 6-inch vertical depths at locations 

deterrmned after the survey results are evaluated This information IS only required in 

exposed soil or gravel sites to detemne the vertical distnbution of gamma-enutting 

radionuclides contnbuting to the HPGe survey readings Vertical depth profile samples are 

not proposed under concrete or asphalt because these dense surfacmg matenals attenuate 

gamma rays and no correlation can be made between surface HPGe measurements and 
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vertical distnbutions in underlyng soils 

measured onsite for radionuclide concentration using a laboratory HPGe 

The vertical depth profile samples will be 

Surfiaal sod and vertical depth profile sampling at the gndded locations using the field 

HPGe wll be supplemented by analysis of additional surfiaal soil samples, If necessary, and 

concrete or asphalt samples using a laboratory HPGe Additional surficial soil samples may 

be collected at nongnd locations to allow correlation of remote and direct HPGe 

measurements and to quantify anomalous readings from the NaI probe. Surficial soil 

samples and concrete or asphalt samples w11 be stored 111 contamers for 30 days to allow 

radon gas to equilibrate wth parent radionuclides present in the matenal matrix After 30 

days, an onsite laboratory HPGe wll be used to detect concentrations of gamma-emtting 

radionuclides in the samples. These data wll be used to guide further investigation of 

anomalous radioactive areas All samples analyzed using the laboratory HPGe will be 

retamed until the results of the analysis have been evaluated Duphcate sod samples wll 

be collected at a subset of sample locations and analyzed in a radiochemstry laboratory to 

detemne the concentration of non-gamma emttmg radionuclides and to confirm the HPGe 

detector measurements. 

The 30-day lag time for HPGe analysis is not real time, per se, but is more advantageous 

than the SIX to rune month turn-around time currently experienced for laboratory 

radionuclide analysis The availability of a laboratory HPGe however, is key to 

implementation of this plan An SOP for laboratory HPGe field screemng is currently 

under development, and the laboratory HPGe is scheduled to be avalable by Spmg 1993 

In the event a laboratory HPGe is not avadable by the Qme OU12 field work commences, 

samples will be sent to a radiochemstry laboratory for analysis Samphg equlpment and 

procedures for conducting the radiolopcal surveys are presented m Section 6.4.1. 
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62.3 Sediment Samdin? 

To investigate potential mgration of surficial contmnants through surface water runoff, 

drainage paths identified at specific IHSSs may also be sampled to detemne if compounds 

have migrated from the site via surface water to dramage ditches At MSSs where historical 

information indicates runoff could have been impacted, sediment samples will be collected 

along likely runoff pathways according to EMD SOP SW6 and analyzed for suspected 

compounds including TCL volatiles (lf water saturated), TAL metals, radionuclides, and 

PCBs Sampling equipment and procedures for sedunent sampling are descnbed in 
Section 6 4 5 

6.2.4 Chemical Scree ning 

Field screemng methods for nonradioactive contmnation will be used to detect the general 

location and possible extent of histoncal spills or releases As with the radiation survey, 

these field screemng methods prowde real-time results from which a focused and efficient 

field sampling program can be conducted The equipment selected to conduct field 

screemng is portable, effiaent, and prowdes quality results from which to base further 

investigations. Field screemng vvlll emphasue the use of sod gas sample collectlon and 

analysis, wth the ability to collect and analyze soil and ground water screening samples to 

identify extent of contamination mgration In addition to the soil gas surveys outlined in 
the LAG, the field screening actiwties included in this FSP offer the abillty to achieve an 
early indication of location and downward migration of contaminants. 

An all-tenam vehicle (ATV) equipped wth an hydraulic probing rig is capable of drivmg 

1-inch diameter probe rods up to 35 ft in favorable subsurface conditions to allow collection 

of soil gas, sod, and ground water screemng samples Sod and ground water screemng 

samples wll be collected at a subset of soil gas samplmg pomts after evaluation of sod gas 
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results to verify and delineate soil gas anomalies The vehicle and rig are ideal for OU12 

work, much of which is paved, and is close to buildings, structures, and overhead utility lines 

The hydraulic ng is capable of effectively cutting through asphalt and concrete A mobile 

laboratory equipped wth a gas chromatograph (GC) wll be brought onsite to analyze soil 

gas, sod, and ground water screemng samples collected using the hydraulic rig The mobile 

laboratory wll provide real-time results for volatile orgamc compounds in these media. 

I 

Screening methods are also being investigated for detecting inorganic compounds in soil and 

ground water screemng samples including x-ray fluorescence for detectmg metals rn soils, 

and colonmetnc or turbidimetnc field test luts for d e t e m m g  presence of hexavalent 

chromum, mtrate, and sulfate in ground water. RFP currently has x-ray fluorescence 

capabhties in onsite laboratones Mobile umts are antiapated to be avadable in the future 

although the schedule is indefimte and SOPs do not exlst Antiapated delays in obtamng 

mobile x-ray fluorescence umts useful for field screemng result in their exclusion from the 

Final OU12 RFI/RI Work Plan If x-ray fluorescence umts become available for field use 

before OU12 field work begm, and the screening results they can provide are detemned 

to satisfy data needs, a TM and any necessary SOPs will be submitted to the agencies. 

htially, soil gas sampling points wll be established on a standard gnd at each IHSS wth 

potential volatde orgaruc contamnation Gnd sue selection is discussed in Section 6 3 The 

ng will be set up on each point, and wll cut through overlymg concrete or pavement if 

present To collect a soil gas sample, the sampling probe wll then be driven to a depth of 

5 ft, the retracting tip wll be pulled back, and a vacuum applied to obtam the soil gas 

sample. The sample will be analyzed in the mobde laboratory for volatde orgamc 

compounds listed in Table 6 4  and results w11 be obtamed wthm mutes.  Adjacent 

samples from each IHSS wll be compared to denve trends in the sod gas results. 
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In target areas defined from soil gas results, soil screemng samples wll be collected using 

a Kansas-type soil sampler dnven with the hydraulic ng and analyzed for volatile orgmcs 

at the mobile lab It is anticipated that soil screemng samples wdl be collected at 

approxlmately 50 percent of soil gas locations. Using results of the soil gas and soil 

screening, the probe wll be advanced to ground water at select survey locations, and a 

ground water screemng sample collected through dedicated tubing inserted through the dnll 

rod and analyzed in the mobile laboratory It is estimated that ground water screemng 

samples wll be collected at approximately 25 percent of soil gas locations. The procedures, 

SOP status, and equipment used for field screemng actimties are discussed in Section 6 4 6, 

and further information on the use of the hydraulic ng is in Appendlx H 

63.5 

Temporary well points wll be installed in ground water screemg locations in IHSS 157 2 
that are selected after evaluation of all field screemng data. The temporary well points wll 

be used to obtam equilibrated ground water elevation data local to IHSSs at which 

screemg results indicate potential ground water contammation and to deterrmne the local 

hydraulic gradient Temporq  well points wll be secured from tampering at the surface 

and grouted in place once data have been collected Procedures and equipment required 

for well point mstallabon are discussed in Section 6 4 6 

TemDorary We1 1 Point Installation 0 

63.6 

Using results of the screemng and sampling actimties descnbed above, a sod boring and well 

completion program w11 be conducted to investigate and quantify the extent of 
contammation at potentially anomalous areas For pl-g purposes, approximately 20 to 

25 percent of the soil gas samphng sites wll be further invesbgated by soil borings Bonngs 

wll be d d e d  using hollow-stem auger techmques in potential source areas wthm IHSSs, 

Soil BorinP and Monitor Well Installation 
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and w11 extend to the water table SOPs for borehole installation and sampling w11 be 

followed as described in Section 6 4 7 Soil samples wll be collected and analyzed for one 

or more of the followng parameter groups radionuclides, target compound list (TCL) 
volatlle orgmc compounds, target analyte list (TAL) metals, selected amomc constituents, 

and soil pH Sod samples wll be collected and analyzed to confirm screemng results, 

prowde quantitative data, and to define the extent of soil contarmnabon. Hydrauhc testing 

of wells wll be conducted as descnbed in Section 6 2 7 2 

Alluwal ground water monitonng wells wll be completed based on results of the field 

screemng and soil bonng programs Alluwal momtonng wells will be installed at IHSSs 

where hlstory, screemng data, and soil boring data indicate ground water may have been 

contarmnated All monitonng wells installed dunng the RI/RFI process will be sampled 

quarterly for one year. Validated data wll be presented in the RFI/RI report. Subsequent 

sampling rounds wll be discussed in TM RFP SOPs for momtor well installation, 

completion and sampling wll be followed as descnbed in Section 6 4 9 

General procedures, analytical parameters, and tentative locations for soil b o n g  and 

momtor well installation are desmbed in this work plan. Minor refinement of the locations 

may be requlred once screening data have been collected and will be documented in the 

RFI/RI report. Any significant revisions to procedures, methodologies, or data needs 

described in this work plan wll be the subject of work plan addenda prepared in the form 

of technical memoranda as specified in the IAG 

6.2.7 Other FSP Activities 

Other actiwties conducted wthin the soil bonng and momtor well tasks desmbed above 

include vadose zone momtonng, estimation of hydraulic conductiwty of alluwal matenals 
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using slug tests, and geotechmcal data collection The OU12 work plan wll also include a 

provlsion for investigation of surface water, footing dram, and ground water based on 

evaluation of soil, sediment, and ground water data Such investigations, if necessary, wll 

be outlined in OU12 techmcal memoranda 

6 2 7 1  

The applicability of vadose zone monitoring and sampling techniques m the OU12 area will 

be assessed based on results from the screemng tasks of thls FSP Vadose zone monitonng 

is of particular interest for those IHSSs with exposed soil Approxlmately 75 percent of the 

OU12 area is covered by impemous matenals, limting infiltration and percolation 

mechasms throughout much of the area The spatial relabonshlp of potential contaminant 

sources to areas of exposed soil which can serve as conduits for infiltration and ground 

water recharge wdl, however, be identified The followng methods d be evaluated for 

use 

Vadose Zone SamD liny and Momtoring 

One method to measure soil moisture profiles at IHSSs wth exposed sod is through the use 

of vertically-nested tensiometers or equivalent instruments. Tensiometers can be lnserted 

by drilling small diameter boreholes either with hand augers or wth the ATV-mounted 

hydraulic probe. Subsurface geologic conditions may limit the success of these installation 

methods, although other methods emt Transducers connected to the tensiometers produce 

zn situ readings of soil-water pressure which are recorded electromcally in digital form. Soil- 

water pressure measurements are then used to determine response of vadose zone moisture 

to preapitation events, and to evaluate whether soil wetting fronts reach the water table 

In areas where infiltration is found to reach the water table, a potential method to be used 

in evaluatmg the mobility of contaminants present in the vadose zone is leachability tests 

Leachability data are used to substantiate whether indiwdual IHSSs are current contnbutors 
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to observed ground water contammation Procedures for vadose zone momtomg and 

leachability testing are relatively site specific, and no EMD SOP currently exists to globally 

address these activities It is likely an OU12-specific SOP wll be requred Information on 

typical vadose zone momtoring equipment and procedures is in Secbon 6 4.8. 

6 2 7 2 Slue Tests 

Slug tests w11 be attempted in all wells completed in the OU12 area for use m determining 

hydraulic conductivity and transmissivity of the alluvial ground water system Slug tests wll 

be conducted in accordance wth SOP GW 4 Injection tests may be required at emsting 

piezometer locations only, where hydraulic conditions preclude the utility of slug tests, and 

wll be conducted in accordance wth SOP GW 3. 

6 2 7 3  Geotec hmcal Data 

A mimmum of two soil samples will be collected for the analysis of physical parameters 

from each sedunentologrc umt encountered while ddling soil borings at each IHSS. 
Continuous conng methods will allow collection of relatively undisturbed samples for testmg 

of physical parameters These samples wll be tested to determine moisture content, 

mneralogic composition, and gram size distnbution using both sieve analysis and 

hydrometers Bulk density, specific density, porosity, and saturated hydraulic conductivity 

wll be estimated from these data and hterature values. A minimum of two saturated and 

unsaturated samples will also be collected from each IHSS for the determination of total 

orgamc carbon (TOC) content, cation exchange capacity, and soil pH. This physical 

information is necessary for conducting the baseline nsk assessment and evaluating the 

feasibility of future remedial actions 
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I 

6.3 SAMPLING LOCA TION AND FREOUENCY 

This section descnbes the specific field investigations proposed for each IHSS including 

sample locations and frequencies. Table 6 1 presents a summary of the proposed field 

investigations program for each IHSS in OU12 Table 6 1 also shows a companson of the 

proposed activlties to those outlined in the IAG, and the reasons for any discrepancies 

Samplmg actiwties and analytical parameters for this OU12 FSP are based on IHSS-specific 

conditions and histoncal use, and are designed to define the nature and extent of 

contamnation at OU12 IHSSs and mvewgate potential migration pathways. 

I 

There are no prevlous data avalable at any of the OU12 IHSSs to bias the location of 

proposed sample points The only avalable information on the IHSSs are descrrptions of 

histoncal use, and documentation of histoncal spills and releases whch are included in the 

HRR. In most instances, the exact location of reported releases was not gwen, and many 

of the releases were not venfied. Clean up actiwties, if any, were not documented 

Therefore, in desipng the field sampling program, consideration was given to defining the 

location and extent of possible hlstoncal releases wth an acceptable level of confidence in 

the data Because that level of confidence is a direct reflection of data quantity and quality, 

the objectives of the program were to prowde adequate data for statistical evaluation. The 
quality and quantity of the program wll be evaluated using methods desmbed in 

Section 4 0, Data Requirements and Data Quallty Objectives 

The field sampling program desmbed in Section 6 2  and applied to each IHSS in the 

followng sections promdes for screemng and surfiaal soil sampling to be initially completed 

on a standard grid, with additional sample points added to further define anomalous 

readings The use of quick and relatively inexpensive screemng methods allows for the 

detemation of general site conditions, as well as to qualitatively identify contaminated 
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areas at each IHSS It is realized the success of such methods is somewhat dependent on 

subsurface geology in the OU12 area 

The approach used to determne gnd spacing and sample locations for the different 

screemng and sampling actinties wthin this work plan considered not only statistics as 

descnbed below and site history, but the capabilities of the technologies used For example, 

the vehicle-mounted HPGe radiation surveys proposed m this plan prowde soil 

concentration results representing an approximate 195-foot (ft) diameter circular area, not 

just a single point Therefore, gnd spacing for HPGe radiation surveys is set at 150 ft for 

large areas, which prowdes for total coverage of a site Tnpod-mounted HPGe surveys are 

established on a 30-ft gnd to supplement vehicle-mounted surveys and the NaI probe is 

conducted on even a finer gnd, 15 ft or less The vehicle-mounted HPGe is unable to 

remotely detect radionuchdes present in soils beneath concrete or pavement. Surficial soil 

samples wll therefore be collected in concrete or paved areas on umform gnds for direct 

radionuclide measurement. In exposed soil areas, where the vehicle-mounted HPGe 

measurements are representative of radionuclide actwities in soil, &mal numbers of 

confirmatory surficial soil and depth profile samples wll be collected 

The statistical approach used to detemne the sample location is taken from a method 

developed by Gilbert (1987) and is also presented in EPA documentation (EPA, 1989b) 

This method allows for the deternation of a sampling grid spacing dependent on a target 

contammated area slze and specified confidence This method assumes the followng. the 

target is circular or elliptical, samples are collected on a square, rectangular, or tnangular 

gnd, the area between the grid points is much larger than the actual area defined sample 

collection and analysis sampled; and the defimtion of the contammated area is clear and 
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unambiguous. The last assumption is difficult to meet at OU12 IHSSs because the sue of 

the reported spills or releases is not known 

The acceptable probability (B) of not finding the target contaminated area is specified as 0 1 

or 10 percent, in accordance wth EPA guidance (EPA, 1990) A triangular grid was chosen 

because studies have shown that triangular grids are less likely to fail to identlfy a gven 

target than square gnds (Gilbert, 1987) Based on the Gilbert methodology, triangular gnds 

spaced approximately 25 ft are wthin acceptable probability of not findmg an elliptical 

contammated area approxtmately 50 ft by 25 ft in size The sues of the smaller OU12 
IHSSs are greater than 50 ft by 25 ft, but spill areas within the IHSSs may be smaller. 

Lkewse, a tnangular gnd wth samples spaced a maximum of 100 ft apart provlde an 
acceptable probability of not finding an elliptical contammated area approxunately 50 ft by 

100 ft in size The larger IHSSs are all greater than 50 ft by 100 ft in sue, but potential 

anomalous areas wthin them may be smaller 

The soil gas and surficial sod samplmg programs wll be established on 25-ft tnangular gnds 

at most OU12 IHSSs that are less than 10,OOO ftz in area, wth provlsions for additional 

points to be added in suspect locations (1 e soil staimng near doors of loadmg docks or 

where drum handling actmhes are associated wth likely spills). The starting grid pomt at 

each site is chosen using random methods descnbed in EPA guidance (EPA, 1989b) At 

IHSS 136.2, impoundment of cooling tower blowdown water reportedly occurred within an 
approxtmate 15,000 ft2 area Surficial soil sampling, and soil and ground water screemng 

are proposed at an approximate 25-ft grid At IHSS 1572, whch encompasses an area 

approxlmately 450,000 ft2, soil gas and surficial soil sampling wdl be conducted on a 50-ft 

gnd Additional samples wll be collected mdway between grid nodes if anomalous 
screemng results are obtained. HPGe radiation surveys wll be conducted on a 1504 
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triangular grid spacing, or 30-ft gnd for the tnpod-mounted detector NaI probe locations 

are set at 15-ft gnd or less Additional surficial samples may be collected mdway between 

survey points wth radioactiwty in excess of prelimnary remedial action mtena Such 

additional points would be determned in the field 

The screemng data wll be assembled and summary statistics (including coeffiaent of 

vanation and power) will be calculated for each IHSS and each parameter. Should the 

computed power fail to meet the requirements of the nsk assessment, additional samples 

w11 be collected and analyzed The number of additional samples that wll be collected w11 
be detemned using calculations prowded in EPA guidance (EPA, 1990). 

The additional samples wll be located using geostatistical techniques Unlike classical 

statistics which assume independence of samples, geostatistics assumes that the data are 

spatially correlated Using this analytic approach, the mean concentration and vmance of 

the mean can be estmated at any gwen location in the contaminated area, and decisions 

about where additional samples should be collected can be objectively made. 

As a first step in this process, the spatial mterdependence of samples m two dimensions wll 

be expressed through the development of calculated, and then modeled, semivariograms 

The semvanograms wll prowde a measurement of the uncertainty that exlsts when a 

sample concentration is used to estimate the concentration of a contamnant in soil in the 

surrounding area. 

Second, mean concentrations wll be estimated across the contammated area wth the 

geostatistical method referred to as krigmg Kriging uses the information from the 

semvanogram to find an optimal set of weights that allow estmation of concentraQons at 
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unsampled locations The knged estimates will be displayed in the form of a contour map 
showng sampled and estimated concentrations throughout the IHSSs 

Unlike contour maps prepared wth conventional contounng algorithms, a knged contour 
map has certam optimal statistical properties Most important, the method prowdes 
measures of the error or uncertamty of the contoured surface (Davis, 1986) Therefore, a 
separate contour map of the standard error of the estimate (error map) w11 be prepared m 
addibon to the map of contmnant concentrations referred to above The standard error 
is a confidence band about the estimate Additional samples will be located in areas wth 
the highest standard error. 

6.3.1 

There are no documented releases on the West Loading Dock, but matenals potentially 
stored on or near the dock include nonradioactive solvents and oil, and manufactunng 
operations in Buildings 444 and 447 may have resulted in radioactive contammation in the 

area of the loading dock The dock is used actively, and overhead piping extends north- 
south in the western portion of the site Two long, narrow stnps of exposed soil extend 
across the site, but much of the remamder of the area is paved with asphalt. It is unknown 
when pavement was placed at the site. A shed is located on the eastern portion of the site, 
and renders this area of the IHSS inaccessible Two storm water dram are located in or 
near the IHSS that dram areas inside and outside the IHSS boundary. Two inactive storm 

drains were observed, filled with dirt and debris. 

West Loading Dock (IHSS 116.1) 

6 3 1 1 
A radiation survey using tnpod-mounted and vehicle-mounted HPGe detectors wdl be 
conducted under IHSS 157 2, Radioactive Site South as shown on Figure 6-1 The locations 

Radiation Survev. Surfiaal So 11s. and Che mcal Scree mng 
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for the vehicle-mounted HPGe detector are spaced on a 150-ft gnd that encompasses this 

IHSS In addition, a tnpod-mounted detector w11 be used at IHSS 116.1 to supplement the 

vehicle-mounted survey A NaI probe wd1 be used to survey a mmmum of eighteen sample 

locations to supplement the HPGe survey. Vertical profile samples wll be collected in 

exposed soils at two NaI probe locations Three asphalt samples w11 be collected at NaI 

probe locations and analyzed with the laboratory HPGe 

The remamder of the field sampling program for IHSS 116 1, West Loading Dock, is 
depicted on Figure 6-2 A mmmum of eight surficial soil sampling pomts wdl be 

established on a 2 5 4  gnd, and measured wth the laboratory HpGe. Eight surficial sods 

wll be collected and analyzed for TAL metals At two randomly selected surfiaal soil 

sampling locations, duplicate samples w11 be collected and sent to a laboratory for 

radionuclide analysis. 

Sediment samples wll be collected in three locations, one from each of the debris filled 

drains, and one from the storm dram west of the IHSS, if adequate sample volume can be 

collected Sediment samples w11 be analyzed for volatlles (If saturated), radionuchdes, 

metals, and polychlorinated biphenyls (PCBs) 

Soil gas techmques wll be used at this IHSS because history indicates potentially spdled 

wastes included solvents or volatile hydrocarbons Soil gas data collection points will be 

located on an approximate 2 5 4  gnd as shown on Figure 6-2 A minimum of eight sod gas 

points are proposed Soil gas samples w11 be analyzed in the moblle laboratory for volatile 

orgamc compounds as indicated in Table 6.4 
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Based on results of the soil gas survey, soil and ground water screening samples will be 

collected and analyzed for volatile orgmc compounds in the moblle laboratory A 
mmmum of four soil and two ground water screemng samples wdl be collected and 

analyzed at IHSS 116 1. Additional screemng points may be added to further define 

contarmnation 

6 3 1 2  

A mmmum of two ground water screemng locations wll be dnlled using hollow stem auger 

techmques The bonngs wll be advanced to the water table or 6 ft  beneath the alluvlal 

bedrock contact whichever IS encountered first The anticipated depth of boreholes at this 

site is 20 ft. Usmg the sampling methodology descnbed m Section 6 4  of ths  report, a 

mmmum of four discrete sod samples from each bonng wll be collected and analyzed for 

RFP target compound list (TCL) volatde orgmc compounds and a minimum of four 

composite soil samples wll be analyzed for target analyte list (TAL) metals, PCBs, and 

radionuclides 

Soi 1 Bonngs and Monitor Wells 

One of the planned bonngs will be advanced to a depth of 3 ft  below bedrock and 

completed as a momtonng well. The remamng bonng will be abandoned as descnbed in 

Section 6 4 6 Depth to ground water is expected to be approximately 15 ft below grade, and 

total depth of the boring wll be approxlmately 28 ft The top of the screen w11 be placed 

apprommately 8 ft above the water level and wll extend through saturated alluvium The 

total depth of the well is antiapated to be approxlmately 28 ft. The well wll be developed 

and sampled and analyzed for TCL volatiles, TAL metals, PCBs, aruons, and radionuchdes 
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Installation of additional ground water momtoring wells w11 be dependent on results of 

radiation surveys, field screemg, surficial soil, sediment, soil bonng, and monitonng well 

results 

6.3.2 

There are documented releases that occurred at the South Loading Dock, including releases 

of uranium to the dock from stored drums, and from a small fire. Until 1970, the practice 

was to dispose of chlonnated solvents used to nnse beryllium parts on the ground near the 

dock A r  sampling conducted in 1977 in response to solvent dumping, found the area well 

below EPA standards, therefore, no soil cleanup activlties were conducted. The dock is in 

active use, and is fully covered with concrete 

South Load ing Dock t IHSS 116.21 

The field sampling program for the South Loading Dock is depicted on Figures 6-1 and 6-3 
The sampling program designed for this dock is simlar to that designed for the west loading 

dock, with m o r  vanations 

6 3 2 1 

A radiation survey usmg a vehcle-mounted HPGe detector wdl be performed on a 1504 

gnd, under IHSS 157 2, Radioactive Site South In addition, a tripod-mounted detector will 

be used at IHSS 116 2 to supplement the vehicle-mounted survey. A NaI probe w11 be used 

to survey a mmmum of seven sample locations to supplement the HPGe survey A 

rmmmum of three asphalt samples wll be collected, one at the HPGe survey location, and 

two at NaI probe locations. 

Radiation Survev. Su rficial Soils. and C hemcal Screeniqg 

A mmmum of four suxfiaal soil samples w11 be collected on a 25-ft gnd spacing for 

laboratory HPGe measurement and laboratory analysis for TAL metals These surficial soil 
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samples wll be held for 30 days, and surveyed wth a laboratory HPGe detector to estimate 

indimdual radionuclide concentration Two randomly selected duplicate suxficial samples 

wll be sent to an offsite laboratory for radionuclide analysis to confirm HPGe results I 

Sediment samples will be collected at a mmmum of three locaOons m the ditch south of 

the loading dock Samples wll be analyzed for volatlles (if saturated), radionuclides, metals, 

and PCBs 

I 
, 

A mmmum of four soil gas samples wll be collected Soil gas samples wdl be analyzed for 

volatile orgmcs in the mobile laboratory A mmmum of four sod screemng and two 

ground water screening samples wll be collected at the soil gas survey locations and 

analyzed for volatde orgamcs in the mobile laboratory 

6 3 2 2  
A mmmum of two soil borings w11 be auger-drilled to the water table or 6 ft into the 

alluvlal bedrock contact (whichever is encountered first) at anomalous areas to further 

define the extent of potential contamination. Using the sampling methodology desmbed 

in Section 6.4 of this report, a mmmum of four discrete samples from each bonng wdl be 

analyzed for TCL volatiles, and a minimum of four composite samples will be analyzed for 

TAL metals and radionuclides. 

So 11 Bonnes and Mo nitor Wells 

Well 19689, located apprommately 100 ft downgradient of the South Loading Dock, may 

prowde contarmnant and water level information for this IHSS However, a minimum of 

one well wll be installed at IHSS 116.2 at one of the borehole locations. The borehole wll 

be advanced to 3 ft below the bedrock contact, or a total bonng depth of approximately 

25 ft Depth to ground water is estimated to be approximately 12 ft at MSS 116 2 Screen 
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placement wll be approxlmately 8 ft above the water table and extend through the full 

alluvlal thickness Total depth of the well is anticipated to be 22 ft This well wll be 
developed followng completion, and the ground water wll be sampled and analyzed for 
TCL volatiles, TAL metals, amons, and radionuclides Installation of additional ground 
water momtonng wells wll be dependent on results of radiation surveys, field screening, 

surficial soil, sediment, soil bonng, and monitor well results 

6.3.3 

The West Cooling Tower Pond (IHSS 136 3 in the IAG) was renumbered as MSS 136 1 in 

the HRR (EG&G, 1992c) The West Pond was histoncally used to impound cooling tower 
blowdown which may have contamed hexavalent chromium in the form of chromate The 
HRR also indicated that lithium and small amounts of depleted uramum may have been 
buned at the ponds. Thls pond is clearly observed in aerial photographs from 1969 in 
Figure 2-8 

CoolinP Tower Pond West of Building 444 (IHSS 136.11 

The field sampling program for IHSS 136 1, West Cooling Tower Pond, is depicted on 
Figure 6-4 The boundanes of the IHSS, as shown on Figure 6-4, extend beneath 

Buildmg 460 into areas that wll be inaccessible for this mvestigation. The cooling tower 

pond was backfilled and is currently paved over. The sampling plan for the pond is not as 

detsuled on the surface as it is for subsurface investigations 

6 3 3 1  
Radiation surveys using a vehicle-mounted HPGe detector wll be performed on a 150-ft 
gnd throughout the pond area, under IHSS 157 2, Radioactive Site South. Asphalt samples 
and NaI probe surveys will be conducted wthin the IHSS 157.2 radiation survey as mdicated 

on Figure 6-1. 

Rad iation Survev. Surfic ial Soils. and Chemical Sc reemu 
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A mrumum of four surficial soil grab samples wll be collected from beneath the pavement 

on a 25-ft grid spacing. As descnbed for other paved IHSSs, surficlal soil samples wll be 

held for 30 days, surveyed wth a laboratory HPGe detector, and submtted for laboratory 

analysis of TAL metals Two duplicate surficial samples wll be sent to an offsite laboratory 

for radionuclide analysis to venfy the HPGe results 

One sediment sample Hnll be collected from a storm dram in the southwest portion of the 

IHSS, if enough sample volume is present in the dram The sedment sample will be 

analyzed for volatiles (if saturated), radionuclides, metals, and PCBs 

A mmmum of four soil and two ground water screemng samples w11 be collected. Soil 

cores wll be collected at 2-ft intervals to identify possible s t u n g ,  fill, or native soil 

honzons possibly assoaated wth the ponds Ground water samples wdl be screened using 

colonmetnc screemng methods capable of detecting hexavalent chromum concentrations 

as low as 0 1 mlligrams per liter 

6 3 3 2  So 11 Bonngs 

A mmmum of two soil bonngs will be dnlled to the water table or 6 ft into the bedrock 

contact (whichever is encountered first) at the IHSS 136 1 location to charactenze lithology 

and to collect samples for laboratory analysis The estmated total depth of these soil 

bonngs is 20 ft The bonng program wll be established using the results of field screemng 

methods for hexavalent chromum The bonngs wll be dnlled and sampled usmg the 

sampling methodology descnbed in Section 6 4 of this report A mmmum of four composite 

samples from each bonng wll be analyzed for TAL metals and radionuclides. Soil samples 

from this site wll be analyzed both for hexavalent and total chromum. 
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Installation of ground water momtonng wells wll be dependent on the results of radiation 
survey, field screemng, surficial soil, sediment, and bonng programs. 

6.3.4 

The East Coolmg Tower Pond is located in the vlamty of the ditch immediately east of the 

400 area security fence as shown in Figure 2-10. An outside contractor, Dowell, used it for 
only a few days m May 1956 In October, 1956, the empty pond was backfilled although 
standmg water was frequently observed in the general location at this IHSS in post-1956 
historical photos 

Cooline Tower Pond East of Building 444 (IHSS 136.2) 

The use of the East Cooling Tower Pond is simlar to the use descnbed for the West 
Coolmg Tower Pond. The liquids in the pond were likely to contam hexavalent chromium 
in the form of chromate Either the east or west pond may have contained cleamng 
solutions from one of the cooling towers, although cleamng solutions 111 cooling towers 
typically consist of acids and inorgamc compounds The HRR indicates an oily sheen was 
histoncally observed on the pond surface by an interwewed employee. 

The field sampling program for IHSS 1362, East Cooling Tower Pond, is depicted on 

Figures 6-1 and 6-5 The area has exposed soil and a north-south trendmg ditch extends 
through the IHSS The location of the histoncal pond is not wsible 111 the field other than 
the path of the ditch This drainage ditch could also have been what was identified as a 

pond in aenal photographs 

6 3 4 1 u g  Radiation Sum m l 1  
Radiation surveys using a vehicle-mounted HPGe detector wll be performed on a 150-ft 
gnd throughout the pond area, under IHSS 1572, Radioactive Site South In addition, a 
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tripod-mounted detector wll be used at a mmmum of SIX locations at IHSS 1362 to 

supplement the vehicle-mounted survey The detector wll be set up at locations spaced 

30 ft apart in the approxlmate center of the IHSS A NaI probe wll be used to survey a 

mamum of 24 sample locations to supplement the HPGe survey Vertical depth profile 

samples wll be collected at exposed soils at a minimum of three locations in IHSS 136 2 

A m m u m  of eleven surficial soil samples will be collected on a 25-ft gnd spacing to 

characterize surfiaal soils The samples wll be surveyed with a laboratory HPGe detector 

to estimate isotopic radionuclide concentration Surficial soils wll also be submtted for 

laboratory analysis of TAL metals 

Sediment samples wll be collected at a mmmum of four locaQons m the ditch that extends 

through the IHSS Samples wll be analyzed for volatiles (if saturated), metals, 

radionuclides, and PCBs 

A mmmum of SIX sod and three ground water screemng samples wdl be collected using the 

hydraulic probing ng Two-foot cores wll be collected and logged to identify staining, fill, 

and/or native soil honzons possibly assoaated wth the ponds Ground water samples wll 

be screened using colonmetnc screening methods capable of detecting hexavalent chromium 
concentrations as low as 0 1 milligrams per liter 

6 3 4 2  SoilBo rines - and Tens iometers 

A m m u m  of two soil bonngs w11 be dnlled to the water table at the East Pond location 

to characterne lithology and to collect samples for laboratory analysis. In these sod bomgs, 

samples w11 be collected to the water table or 6 ft beneath the alluvlal bedrock contact, 

whichever is encountered first. A total depth of 20 ft has been estimated. A mirumurn of 
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four discrete soil samples wll be analyzed for TCL volatile orgmcs, and a mnimum of four 
composite samples wll be analyzed for TAL metals and radionuclides per borehole. Soil 
samples from this site wll be analyzed both for hexavalent and total chromum. 

A tensiometer or equivalent vadose zone monitoring devlce will be installed in the Vicimty 

of IHSS 1362 to measure vadose zone moisture if indications of contamination are 
deterrmned through other surveys. The tentative location of the nested tensiometer is shown 
in Figure 6-5 

Installation of ground water momtonng wells wll be dependent on results of the radiation 
survey, field screemng, surficial soil, sediment, vadose zone and boring programs. 

6.3.5 {l h IH 
The area encompassed by IHSS 1572, Radioactive Site South includes most of the area 
around Buddings 444,447 and 439 In general, the area is documented to contain low levels 

of uramum and chemcal contamination most llkely resulting from historical use of buildings 
in the area as a uramum foundry, a carbon machirung shop and a beryllium fabrication 

facility Other compounds used in the area include hydraulic oil and carbon tetrachlonde 

in Buildings 439 and 440 Four of the IHSSs within OU12 are fully encompassed by 
IHSS 1572, and are addressed indimdually These IHSSs include the West and South 
Loading Docks (IHSSs 116.1 and 116 2, respectively), the Cooling Tower Pond West of 
Building 447 (IHSS 136 l), and the Cooling Tower Pond East of Building 444 (IHSS 136 2) 
Other areas of potential interest in IHSS 1572, mcludmg the Ingot Open Storage Area, 
were considered in development of the field sampling program The IHSS 1572 FSP 
descnbed in this section was designed to investigate the general condition of IHSS 1572, 
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and to specifically investigate areas of suspect historical activlty not already identified as an 

IHSS 

The field sampling program for IHSS 1572, Radioactive Site South, is depicted on 

Figures 6-1 and 6-6 As shown in the figures, the boundmes of the IHSS totally encompass 

Buildings 444, 439 and 447, and include portions of Building 460 Areas beneath these 

buildings are inaccessible for field investigation All of IHSS 157 2 is within a security area, 

and field work wthin the area may be limted in some instances for security reasons. Most 

of the area is paved wth asphalt or concrete, and there are utlllty h e s  and sewer lines in 

some locations. There are ongnal process waste lines under Building 444 that extend past 

the IHSS 1572 boundary to the north 

6 3 5 1 

Radiation surveys using a vehicle-mounted HPGe detector w11 be performed on a 150-ft 

gnd throughout IHSS 157 2 to document surficial conditions throughout the area as shown 

on Figure 6-1 The IAG required a G-M survey at 480 locations, however, the HPGe 

detector provides better results over a larger area. Therefore, only 22 locations are requlred 

to prowde better coverage of the entire IHSS. In addition, a tripod-mounted HPGe 

detector wll be used at nine locations to supplement the vehicle-mounted survey. NaI 

probes wll be used to survey anomalous readings from the HPGe. A rmmmum of twelve 

asphalt core samples wdl be collected at HPGe survey locations with anomalous 

radioactivity for confirmation of HPGe results A minimum of twelve soil depth profile 

samples wll be collected at HPGe survey locations 

Radiation Survev. Su rfiaal Soils. and Chermcal Sc reemng 

A mnimum of 46 surfiaal soil samples wdl be collected from alternate nodes on a SO-ft grid 

from exposed soil areas and from under the concrete and asphalt pavement, as shown in 
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Figure 6-6 Surficial soil samples wll be surveyed wth a laboratory HPGe detector to 

directly measure radionuclide concentration Surficial sod samples wdl also be subnutted 

to a laboratory for analysis of TAL metals Eight duplicate surfiaal sod samples wll be sent 

to a laboratory for full radionuclide analysis and confirmation of HPGe results 

A mimmum of five sediment samples will be collected from dramage ditches in the southern 

and eastern portions of the IHSS Samples w11 be analyzed for volatdes (lf saturated), 

radionuclides, metals, and PCBs 

Soil gas screemng within IHSS 1572 w11 be conducted on an appromate 50-ft gnd A 

mmmum of 81 soil gas survey points are proposed, as shown in Figure 6-6 Soil gas samples 

w11 be analyzed for volatile orgamcs in the mobile laboratory Based on results of the soil 

gas survey, a mimmum of 40 soil and 20 ground water screening samples will be collected 

at soil gas survey locations using the hydraulic probing ng and analyzed for volatile orgamcs 

in the mobile laboratory. Temporary well points wll be installed and surveyed at 10 of the 

ground water screening locations to obtain water level information and determine local 

hydraulic gradient Placement of well points will consider not only screemng results from 

IHSS 157 2, but also those of IHSSs 116 1, 116.2, 136 1, and 136 2 

6 3 5 2  So 11 Bonn& 

A m m u m  of eight sod bonngs wll be dnlled within the IHSS, based on field screemng 

and radiological survey results Bonngs wll be dnlled to the water table or 6 ft below the 

alluvial bedrock contact, whichever 1s encountered first Samples wdl be collected according 

to methodology desmbed in Section 6 4 The estimated total depth of bomgs in this area 

is 20 ft below the surface Using the sampling methodology desmbed in Section 6.4 of thrs 

report, a mimmum of four discrete samples will be analyzed for TCL volatile orgmcs from 
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this IHSS and a mmmum of four composite samples will be analyzed for TAL metals and 

radionuclides 

Installation of ground water momtonng wells wll be dependent on results of the radiation 

survey, field screemng, surficial soil, sediment, and soil bonng programs. 

6.3.6 

IHSS 187, Sulfunc Aad Spill, is located immediately east of Building 443 A 3,000-gallon 

tank stonng sulfunc acid leaked approxlmately half of its contents in September, 1970, and 

followed an eastward path where it was captured in two earthen pits and neutralized. The 

spill location and path of the spill were presented in Section 2 0 During spill neutralization 

actimties, approxlmately 32,000 pounds of lime were used. Since the spdl occurred, the tank 

has been taken out of semce, and much of the spill area has been graded over and 

buildings, traders, tanks and sidewalks now cover the spill site. 

Sulfuric Acid h i l l  (IHSS 187) 

Limted field sampling at the source area is proposed for this IHSS as depicted in 
Figure 6-7 Because sulfunc aad is not typically persistent in the environment and it was 

effectively neutrahzed, it is not anticipated that the hlstorical spill is currently impacting soil 

or surface water at IHSS 187. Sulfate could have infiltrated through sods to ground water, 

therefore, surficial soil sampling and ground water field screemng wll be conducted 

Surficial soils wll be collected at a mmmum of five locations and analyzed in the field to 

detemne pH At three of the locations, the hydraulic ng will be used to obtain a ground 

water sample for field screening of sulfate and pH Turbidmetric methods are apphcable 

for obtairung screemng information for sulfate content III ground water and wll be 

performed as outlined in SOP GW.5. Field instruments wll be used to detennrne ground 
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water pH Additional sampling along the spill pathway wll be conducted if the samples 

from the source area are detemned to be contammated 

6.3.7 

IHSS 120 1, Fiberglassing Area North, was used historically for fiberglassing waste paclung 

boxes in the 1970's The area may contam residue from spills of polyester resin, peroxlde 

catalyst materials, and cleamng solvents as mentioned in the HRR Information in the HRR 

also indicates that elevated gamma radiation and amencium were histoncally detected in 
the wcimty of the IHSS, although the source of radioactiwty was not identified A 
fiberglass-sided shed on a concrete slab is located wthin this IHSS. The area is fenced, 

although access is not restncted Empty 55-gallon drums are stored throughout the yard 

It is assumed stored drums wll be removed prior to implementation of the field sampling 

plan at IHSS 120 1 

Fiberelassine Are a North of Building 664 (IHSS 120.1) 

The field sampling program for IHSS 120 1, Fiberglassing Area North, is depicted on 

Figure 6-8. The samplmg program designed for the fiberglassing site is designed to locate 

potential spill areas as well as generally charactenze the IHSS 

6 3 7 1 

Radiation surveys using a vehicle-mounted HPGe detector wll be performed on a 150-ft 

gnd throughout the Building 664 area as shown on Figure 6-1 In addition, a tnpod- 

mounted HPGe detector wll be used at locations spaced 30 ft apart to supplement the 
vehicle-mounted HPGe results due to possible interference from Building 664 A NaI probe 

wll be used to survey anomalous readings from the HPGe Vertical depth profiles wll be 

collected at a mmmum of three of the HPGe survey locations 

Radiation Survey. Surficial Soils. and Chemcal Screemng 
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A mmmum of eleven surficial soil samples wll be collected on a 25-ft gnd at the site and 

surveyed wth the laboratory HPGe for radionuclides and sent to a laboratory for TAL 
metals analysis A mmmum of two surficial samples and two subsurface samples wll be 

split and sent to a laboratory for full radionuclide analysis 

Soil gas wll be used to detemne the honzontal extent of potential contammation from 

spills or histoncal fiberglassing actiwties A mnimum of 11 soil gas samples on a 25-ft grid 

wll be collected at IHSS 120 2, and analyzed for volatile orgamcs in the mobde laboratory 

A m m u m  of SIX sod and three ground water screemng samples wll be collected and 

analyzed in the mobile laboratory, based on soil gas results. A minimum of three temporary 

well points wll be installed in the ground water screemng locations and surveyed at 

IHSS 120 2 to measure local water table elevation and hydraulic gradient. 

6 3 8 2  So 11 Bon n g  

A mnimum of two soil bonngs wll be drilled at IHSS 120 2, the tentative locations of which 

are shown in Figure 6-9 The bonngs wll be dnlled to the water table or 6 ft beneath the 

alluwal bedrock contact (whlchever is encountered first), whlch occurs less than 20 ft below 

the surface and sampled. Usmg the sampling methodology described in Section 6.4 of this 

report, a mnimum of four discrete samples wll be analyzed for TCL volatdes and a 

mrumum of four composite samples wll be analyzed for radionuclides and metals, per 

bonng 

Installation of ground water monitoring wells w11 be dependent on results of the radiation 

survey, field screemng, and soil bonng program 
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6.3.9 

IHSS 189, Nitric Acid Tanks, consists of two 10,000-gallon mtric acid storage tanks where 

several small spills of mtric acid have been histoncally documented The tanks are wthin 

concrete contanment structures, and there is no wsible evidence of degradation in the area 

Nitric Acid Tanks (IHSS 1891 

A limted samphg program is proposed for t b  site consisting of surficial soil and ground 

water screemng in the vicinity of the tanks A mimmum of five sampling locations outside 

of the continment berm are identified in Figure 6-10. A m m u m  of five surficial sod 

samples w11 be analyzed in the field for pH At a mmmum of three of the locations, the 

hydraulic probe wll be used to collect ground water screening samples to detemne mtrate 

concentration. Colonmetric test hts wll be used to detemne if detectable mtrate is 
present in local ground water Ground water pH wll also be measured in the field 

Histoncal information indicates mtnc aad stored in the tank was transferred into the tanks 

from vendors and the tanks were unlikely to contain waste aads contaimng dissolved 

constituents or metals 

63.10 

Building 881 was converted in 1964 from emched uramum manufactunng actiwties to 

become a nonradioactive metals fabncation fachty. Equipment from t b  conversion were 

stored m this area and include lathe and rolling mill parts. Mobile trailers, steel boxes 

contaming depleted uranium, and a fenced storage area cover portions of the site. The steel 

boxes contimng depleted uramum w11 be removed pnor to conducting any samplmg at this 

IHSS 

Building 881 Conversion Activitv Co ntamination (IHSS 147.2) 

A llmited field program will be conducted at the Building 881 Conversion Activity Site as 

depicted on Figure 6-11. A tnpod-mounted HPGe survey wll be conducted at a rmmmum 

40103-2WSEcI10N 6 October 1,1992 
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A mmmum of mne surficial soil sampling points wll be established on a 25-ft gnd at 

IHSS 120 1 Samples wll be surveyed wth the laboratory HPGe and analyzed for TAL 

metals 

Soil gas wll be used to deterrmne the lateral extent of potential contaminabon from spills 

of solvents assoaated wth histoncal fiberglassing actiwties. Soil gas data collection points 

wll be located on an approxlmate 25-ft grid as indicated on Figure 6-8 A mmmum of mne 

soil gas points are proposed at IHSS 120 1 Soil gas samples wll be analyzed in the mobile 

laboratory for volatile organics A mmmum of five soil and three ground water screening 

samples wll be collected and analyzed for volatde organics in the mobile laboratory, based 

on soil gas screemng results Temporary well points wll be installed and surveyed at the 

three ground water screemng locations to deterrmne local water table elevation and 

hydraulic gradient 

6 3 7 2  1 5  r 

A mmmum of two deep bonngs wdl be dnlled at IHSS 1202, the locations of which are 

tentatively shown on Figure 6-8 These locations may be refined based on radiation survey 

and screemng results The two bonngs w11 be dnlled to the water table, or 6 ft beneath the 

alluwal bedrock contact (whichever is encountered first) estimated to occur less than 20 ft 

below the surface in this area Using the sampling methodology desmbed in Section 6 4 of 

this report, a mmmum of four discrete samples from IHSS 120 1 wll be analyzed for TCL 

volatile orgamcs, and a mmmum of four composite samples will be analyzed for 

radionuclides and metals, per borehole 
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Tensiometers or equivalent dewces may be installed in the vlcimty of IHSS 120 1 to measure 

vadose zone moisture if indications of contamination are determined through other surveys 

The tentative location of the nested tensiometers is shown in Figure 6-8 

Installation of ground water momtonng wells vvlll be dependent on results of the radiation 

survey, field screemng, surficial soil, and bonng program. 

6.3.8 

The fiberglassing area west of Building 664, IHSS 120 2, has a history sirmlar to the north 

fiberglasslng area Building 664 is used for radioactive waste storage, however, and could 

interfere wth radiological surveys conducted in the area. Soils are exposed over a portion 

of this site, although asphalt pawng is located near the loading dock door. 

Fiberelassine Are a West of Building 664 (IHSS 120.2) 

The field sampling program for IHSS 1202, fiberglassing area west of Building 664, is 

depicted on Figure 6-9 The sampling program designed for this IHSS is simlar to that 

designed for IHSS 120 1, wth mnor vanations. 

6 3 8 1 

Radiation surveys using a vehicle-mounted HPGe detector wll be performed on a 1504 

grid throughout the Building 664 area as shown on Figure 6-1 Due to possible interference 

from Building 664, a tnpod-mounted HPGe survey wll be performed at a mimmum of five 

locations on a 30-ft gnd throughout IHSS 120 2, as shown on Figure 6-1 A NaI probe wll 

also be used to survey anomalous readings from the HPGe. A minimum of three asphalt 

core samples wll be collected at HPGe survey locations. A minimum of one depth profile 

sample vvlll be collected at the exposed soil HPGe survey locations 

Radiation Survey. Surfiaal Soils.-& 
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of seven locations on a 30-ft gnd supplemented wth NaI probe measurements at anomalous 

areas Soil depth profile samples w11 be collected at a nummum of three HPGe locations 

and surveyed wth laboratory HPGe A mmmum of seven surficial soil samples wdl be 

collected, surveyed wth the laboratory HPGe, and subnutted for offsite laboratory analysis 

of TAL metals The need for additional sampling activities w11 be evaluated after the data 

have been remewed 

6.4 SAMP LING EOUIPMENT AND PROCEDURES 
Appropnate field sampling and decontammation procedures for the OU12 RFI/RI field 

investigation wll be in accordance wth the most recent version of the RFP Environmental 

Management Divlsion Operating Procedures (EMD SOPs) (EG&G, 1991f) dated March 1, 

1992. Appropriate EMD SOPs are referenced in the followng sections The EMD SOPs 

are supplemented by EPA procedures (EPA, 1989c) and Amencan Society of Testing 

Matenals (ASTM) standards (ASTM, 1991) EMD SOPs are currently in development for 

some of the procedures wthin this plan 

a 

6.4.1 Radiation Survev Procedum 

Radiation surveys will be conducted with a high punty germmum (HPGe) gamma ray 

detector developed for high resolution spectroscopy. The HPGe has a broad energy range, 

exhibits high resolution, excellent gam stability, moderate area averagmg, and the ability to 

identify and quantify all gamma emtting radionuclides. Radiation survey locations are IHSS 
specific and are discussed in Section 6 3 Vehicle-mounted HPGe detector surveys will be 

conducted on a 150-ft gnd at OU12 IHSS 1572, which will also provide coverage of 

IHSSs 116 1, 116 2, 136 1, and 136 2 One additional survey pomt in the 600 building area 

will provide coverage for IHSS 120 1 although tnpod-mounted HPGe surveys will also be 
conducted on a 30-ft grid at IHSSs 120 1, 120 2, and 136.2, and three selected locations in 
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IHSS 157 2 A 30-ft gnd was selected for the fiberglassing area located near Building 664 

to prowde increased resolution for the high background sites. The HPGe detector prowdes 

radionuclide concentrations in soil in picoCuries per gram (pcl/g) of gamma-emtting 

radionuclides including, but not limted to, potassium-40, radium-226, thonum-232, 

cesium-137, amencium-241, plutomum-239, -240, and -241, and uranium-233, -234, -235, and 

-238. While plutomum is pnmmly an alpha emtter, gamma and x-rays are also emitted 

Plutomum emts gamma rays at very low branchings that can be detected wth high 

sensitivity instruments, such as the HPGe detector Tribum and strontium-90 are not 

detected using this method. Appendur G contam detwled techmcal mformabon on the 

vehicle-mounted and tnpod-mounted detectors The EMD SOP for the HPGe is presently 

under development and wll be avwlable pnor to any OU12 field work Other equipment 

requirements are listed in Section 5 2 of EMD SOP FO 16 

A NaI probe will be used to supplement the HPGe data at IHSSs where buildings or 

obstructions may limit HPGe effectiveness and to provide spatial resolution of HPGe 

readings The NaI santillation detector has advantages over other detectors that mclude: 

higher probability of interaction per centimeter, a high light yield from deposited energy, 

and a high atomic number. The EMD SOP for the NaI santillation detector is currently 

under development and wll be avwlable prior to any OU12 field work 

I 

To supplement the HPGe and NaI probe surveys, surficial sods, vertical depth profile 

samples, and concrete or asphalt samples collected wa procedures m Section 6.4 2,6  4 3, and 

6 4 4, respectively wll be surveyed wth a laboratory HPGe detector to obtain radionuclide 

concentrations A SOP for laboratory HPGe field screemng is currently in development and 

w11 be submtted pnor to any OU12 field work 

I 

I 
~ 
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6.4.2 Surticial Soil Samdine PmceduR 

Surficial soil samples for radionuclide and nonradionuclide analysis wll be collected both 

from paved and exposed soil areas in OU12 IHSSs Separate surficial soil sampling 

procedures are required for 

radionuclide and nonradionuchde composite sampling at exposed soll sites, and 

radionuclide and nonradionuclide grab sampling at covered sites 

The jig and scoop descnbed in SOP GT 08 wll be used to collect surfiaal soil composite 

samples for radionuclide and nonradionuclide analysis at exposed soil locations Surficial 

sod samples collected from exposed soil sites wll be composites of subsamples collected 

wth the jig and scoop from the four comers and center of a one meter square area SOP 
GT 8 is currently under revision to include a description of this sampling procedure It w11 

be subnutted pnor to conducting OU12 field work 

At asphalt or concrete-covered sites, surficial soil grab samples will be collected both for 

radionuclide and nonradionuclide analysis Grab samples underlymg pavement will be 

collected in accordance wth "grab method procedures m SOP GTOS. Pavement or 

concrete will be cut and samples collected from soll substrate underlymg base matenals 

immediately beneath pavement. 

Surficial soil samples for radionuclide analysis will be analyzed onsite with the laboratory 

HPGe detector A subset of surface samples that represent a range of radionuchde 

concentrations wll initially be surveyed with the laboratory HPGe detector, then sent to an 

offsite laboratory for radionuclide analysis and HPGe verification Nonradiological surfiaal 

soil samples will be subnutted to an analytical laboratory for TAL metal analysis. 
401MZ\PSEC(ION 6 October 1.1992 



e EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 21100-WP-ou12 1 
Section No 60, Rev 0 
Paw 41 of56 
Effectwe Date October 1,1992 
Organvation Remediation Program 

6.4.3 

Vertical soil depth profile samples wll be collected at exposed soil HPGe survey locations 

to correlate HPGe and NaI probe results wth depth distnbution Tentative locations are 

shown on Figure 6-1, although the vertical profile sample locations will be d e t e m e d  after 
evaluation of the HPGe/NaI probe surveys They will typically be collected with a plug type 

sampler at 0 to 2,2 to 4, and 4 to 6 inch depth intervals A SOP for this procedure will be 
developed and subnutted pnor to conducting OU12 field work 

Vertical DeDth Pro file Procedures 

6.4.4 

Concrete or asphalt samples wll be collected at areas of anomalous activlty identified by 

the HPGe and NaI probe surveys for radionuclide analysis wth the laboratory HPGe 
Tentative locations are shown on Figure 6-1 The location of concrete or asphalt samples 
wll be detemned after evaluation of the HPGe/NaI probe surveys Samples wll be 
collected wth the a d  of asphalt or concrete cutters or saws. Procedures for obtaining and 
analyzing such samples for radionuclides wll be subnutted in an SOP pnor to conducting 

OU12 field work. 

Concrete o r Asphalt Samding 

6.4.5 Sediment Sampling 

Sediment samples wll be collsted from ten a ive loca ions identified in Section 6.3 If 
sedments are saturated, a core sampler wth a core liner will be used to collect the top 
two inches of bed matenals for analysis of volatile orgacs. Samples for nonvolatile 

analysis wll be collected wth a stamless scoop Sampling procedures will follow those 
outlined in EMD SOP SW.6. Sediment materials wll be descnbed according to EMD SOP 
GT 1 
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6.4.6 Chemical Scree ninn Procedures 

Real time soil gas sampling wll be conducted at specific OU12 IHSSs presented in 

Section 6 3 according to procedures in EMD SOP GT 9 Soil gas samples wll be collected 

through a 1-inch diameter stainless steel probe rod driven wth a hydrauhc ng mounted on 

an all terram vehicle (ATV) If possible, depending on subsurface conditions, the rig wll 

hammer through overlymg concrete or asphalt and dnve probe rods through subsurface 

matenals Soil gas samples wll be collected at an approxlmate depth of 5 ft through tubing 

placed through the center of the rod Samples collected through the tube will be 

immediately injected into the mobile laboratory for volatile orgamc compound analysis 

Additional information on collecting soil gas samples wth the ATV-mounted ng are in 

Appendlx H Alternative soil gas techniques, such as passive collection methods, may be 

utilized if site conditions warrant. 

Soil screemg samples are also collected using the hydraulic probmg ng A Kansas Soil 

Sampler is attached to the end of the rod, and an extension rod inserted to release a piston 

wthm the sampler The sampler is dnven 1 ft and a soil core removed. The soil sampler 

w11 be used to collect discrete screemng samples for volatile orgamc compound analysis in 

the mobile laboratory Additional information on collecting soil samples for screening is in 

Appendlx H A SOP will be developed to support collection of soil screening samples using 

the hydraulic probing rig. 

Ground water screening samples can be collected and analyzed using the hydraulic probing 

rig if favorable geologc conditions are encountered. The 1-inch diameter probe rod is 

advanced to wthin 1 ft of ground water. A well point sampler is attached to the probe and 

lowered to the bottom of the borehole It is dnven into ground water and a sample is 

collected through sampler perforations Teflon tubing is inserted through the rod and 
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ground water is pumped to sample contamers and analyzed for volatile organics m the 

mobile laboratory Hexavalent chromum and mtrate can also be analyzed using field 

colorimetric methods, and sulfate by turbidimetric methods, in IHSSs where this analysis is 
appropnate based on site history Additional information on ground water screenmg sample 

collection is provided in Appendix H A SOP wll be developed to support collection of 

ground water screerung samples using the hydraulic probing rig. 

Temporary well points wll be advanced to ground water within IHSSs 157.2,120.1 and 120 2 
to obtam water level information and to detemne the ground water flow direction A 

pneumatic water level indicator lowered through the probe rod will be used to measure 

water levels and identify ground water flow direction. This procedure vvlll be documented 

in the proposed ground water screerung SOP prior to implementation. 

6.4.7 

Bonngs wll be drilled to detemne the geotechmcal characteristics of the sod, to further 

investigate trends identified 111 screening tasks, to collect samples for physical and chemical 

analysis, and to install momtoring wells. Before any boreholes are drilled, utdities w11 be 

located and the dnll site will be cleared in accordance with EMD SOP GT 10 

Borehole Drilling and Soil SamD linP Procedures 

Bonngs dnlled for the purpose of documenting soil contarmnation wdl be dnlled to the 

water table or 6 ft below the alluwal bedrock contact, whichever is encountered first 

Dnlling the 6-ft bedrock mternal wll allow a complete sample representative of bedrock 

conditions to be collected and analyzed 

Hollow-stem auger dnlling will be conducted in accordance wth EMD SOP GT.2, except 

where matenal is impenetrable with this method If augering is ineffective, rotary drilling 
I 
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wll be used in accordance wth EMD SOP GT4 Rotary dnlling wdl only be used in 

situations where matenal is impenetrable, wth hollow-stem augermg the method of choice 

All dnll cuttings and soil samples wll be surveyed for radionuclides and orgmc vapors in 

accordance wth EMD SOP FO 15, Use of Photoiomzing and Flame Ionizing Detectors, and 

EMD SOP FO 6, Field Radiological Measurements. Investigation-denved wastes, such as 

dnll cuttings and residual samples, wll be handled according to guidelines in EMD SOP 

FO 8 and F0.9 

All equipment must be decontaminated before and after drilling and sampling takes place 

in accordance wth the procedures outlined in the EMD SOP F0.3 and F0.4 

Decontammation water wll be handled according to guidelines in EMD SOP FO 7 

All of the borings not completed as momtoring wells w11 be grouted and abandoned 

immediately after d n b g  111 accordance wth procedures outlined 111 EMD SOP GT5 
Procedures speclfied in this EMD SOP are designed to prevent vertical migration of 

contarmnants after abandonment. 

Equipment requirements are listed in EMD SOP GT2, Section 5 1; and other applicable 

EMD SOP are listed in Section 4 2 of this work plan. 

Soil and bedrock samples will be collected dunng drilling for visual loggmg in accordance 

wth EMD SOP GT.l and for chemical and physical analysls 111 accordance with EMD SOPS 

GT 2 and FO 13 The soil and bedrock samples will be collected using a hollow-stem auger 

with a contiuous-core sampler Continuous core w11 be collected for geologic descriptions 

for the entire borehole depth From this core, discrete, 2-ft samples wll be subnutted for 
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laboratory volatile orgamc analyses (VOA) begimng at a depth of 2 ft from the ground 

surface, as shown in Figures 6-12 and 6-13, continuing to the water table or to bedrock, 

whichever is encountered first In addition, a discrete VOA sample wll be submtted to the 

laboratory if stsumng, discoloration, odor or other anomaly is observed dunng dnlling. 

VOA soil samples should be collected in core liners that are capped and sealed upon 

recovery In addition to the VOA samples, linear depth composite samples from the core 

wll be submtted to the laboratory for analysis of the remamng chemical parameters from 
every consecutive 6-ft interval to the water table 

Soil samples for geotechnical analysis require a minimum amount of disturbance and wll 

be collected in thin-walled metal tubes The thmwalled metal tube w11 be dnven into the 

undisturbed soils in advance of the hollow-stem auger, removed, and the tube sealed for 

transport to the laboratory Any changes to these geotechmcal sampling procedures wll be 

the subject of a Document Change Notice (DCN). 

6.4.8 

Standard nested tensiometers equipped wth pressure transducers, or eqwvalent moisture 

momtormg equipment, may be installed to measure matnc potential of water in the 

unsaturated zone The tensiometers will likely consist of a porous cerarmc cup attached to 

a rigd plastic tube The internal volume of the system w11 be completely filled with water. 

The pores in the cup form a continuum wth the pores in the soil Water wdl move either 

into or out of the tensiometer system, until equilibnum is attained across the cerarmc cup 

Multiple tensiometers allow for the detemnation of the direction, and in some cases the 

quantity, of water flux from the ground surface to the water table. 

Tensiomete r Instal lation and Monitorinn Procedures 
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Nested tensiometer arrays w11 be installed at select OU12 IHSSs as descnbed in Section 6 3 
Each array wll consist of multiple tensiometers buried at 2-ft intervals from 1 ft above the 

water table to wthin 2 ft of the ground surface The tensiometers w11 be installed usmg the 

hydraulic probe to mimrmze the soil disturbance The probe holes will be backfilled wth 
uncontamnated naturally occurring soils to a compaction slightly greater than the bulk 

density of the undisturbed soils to reduce surface water mfiltration, which results in 

abnormally low tensions in the backfill and the undisturbed soil 

Water used in the tensiometers must be de-aerated and onsite purging may be necessary to 

prevent the formation of bubbles which can prevent accurate data collection Purgmg time 
wll be kept short to minirmZe wetting of soil adjacent to the porous tensiometer cup. When 

purging is complete, the system is closed and the soil draws water through the porous cup 

until equilibnum is established and the pressure is recorded by the pressure transducer and 

data logger 

The tensiometers wll be momtored for as long as the project schedule allows. The EMD 

SOP for the installation and momtonng of tensiometers is presently under development and 

w11 be submitted for approval by EPA and CDH 

6.4.9 

All monitonng wells will be constructed with matenals speafied in EMD SOP GW 6 A 

hollow-stem auger with an inner diameter a mmmum of 4 inches larger than the well casing 

outer diameter will be used to d d  the momtoring wells to produce a rmnimurn annular 

space of 2 inches Well construction techmques wll follow procedures outlined in EMD 

SOP GT6 Investigation-denved wastes such as cuttings and residual samples will be 

handled in accordance wth guidelines outlines in EMD SOP FO 8 

Installing and SamDlinP of Ground Wate r Monitorine Wells 
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Well construction techmques for all momtoring wells wll follow procedures contamed in 

EMD SOP GT.6. Momtonng wells in high-traffic paved areas wll be completed flush wth 

the pavement Wells in areas not exposed to vehicular traffic w11 be protected by the 

placement of steel posts around the momtonng wells, as described in EMD SOP GT6 

Pressure grouting procedures wll follow guidelines outlined 111 EMD SOP GT.3. Additional 

equipment and matenals that may be needed for momtonng well installation are listed in 

EMD SOP GT 6, Section 5 1, other related EMD SOP are cross-referenced in Section 4 2 

of EMD SOP GT6 

The wells will be developed no sooner than 48 hours and no longer than two weeks after 

completion and will not be sampled until at least two weeks after development. Water 

levels wll be measured in all wells and recorded as outlined in EMD SOP GW.l and the 

appropnately cross-referenced EMD SOP listed in Secuon 4 2 of the EMD SOP GW 1 

After the water levels reach static conditions, the wells will be developed utilizing low- 

energy methods, such as an inertial pump or bottom discharging baler Well development 

wll follow procedures outlined m EMD SOP GW 2. 

Purgmg procedures wll follow those contained in EMD SOP GW 6 and include purging of 

three to five casing volumes of water or other appropriate cnteria. Field parameters (pH, 
speafic conductance, temperature) wll be measured after every half casing volume is 

removed as described in EMD SOP GW 6 

Ground water samples wll be collected in a manner that will mimmne the amount of 

agtation or limt the exposure of the sample to the atmosphere Ground water sampling 

wll be by baling or the use of a bladder or penstaltic pump. Samples wdl be collected, 

handled, and screened m accordance wth EMD SOP GW 6 and all related EMD SOP. 
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All development and purge water wll be handled in accordance wth guidelines outhned in 

EMD SOP FO 8 Equipment needed for ground water sampling is listed in EMD SOP 
GW 6 

Hydrauhc testing will be conducted on all ground water wells mtalled m OU12 Hydraulic 

testing of ground water wells wll include slug tests or injection tests m accordance wth SOP 
GW 4 and GW 5, respectively 

Field parameters w11 be measured when each ground water sample is collected Speclfic 

conductance, pH, temperature, dissolved oxygen, redox potential, total alkalimty, and 

turbidity wll be measured when ground water samples are collected in accordance wth 

EMD SOP GW 6 Water level measurements w11 be conducted in accordance wth EMD 

SOP GW 1 and the appropnately cross-referenced EMD SOP listed in Section 4.2 of this 

EMD SOP GW 1 

6.4.10 

The locations of all radiation survey points, soil gas survey points, bonngs, momtor wells, 

and surface sampling pomts wdl be measured wth a steel tape prior to sampling or dnllmg 

After sampling, dnlhg ,  or well mstallation, locations wll be surveyed usmg standard land 

surveymg techniques descnbed in the EMD SOP GT.17 Honzontal accuracy wll be 

fO 5 ft for surficial soil samples, soil gas survey points, and bonngs and fO 1 ft for 

temporary well point locations and wells Vertical accuracy wll be fO 1 ft for borings and 

well point locations, and fO 01 ft for wells. Three elevations will be determined for each 

well ground surface, top of well casing, and top of surface casing 

& m e n  'ne of SamD le bcat ions 
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6.5 SAMPLE ANALYSIS 

This section descnbes the sample handling procedures and analytical program for samples 

collected dunng the RFI/RI investigation It also includes discussions of sample 

designations, analytical requirements, sample contamers and preservation, and sample 

handling and documentation. 

6.5.1 $amDle Designatioq 

All sample designations generated for the RFI/RI w11 conform to the mput requirements 

of the Rocky Flats Enwonmental Data System (RFEDS) Each sample designation wll 

contain a mne-character sample number consisting of a two-letter prefix identifymg the 

media sample (e g , “SB for soil bonngs, “SS for surface soils), a umque five-digit number, 

and a two-letter suffix identifying the contractor One sample number wll be required for 

each sample generated, including QC samples A simlar sample designation system will be 

used for samples collected during the field screening task including soil gas results, soil and 

ground water screemng results, and radiological surveys Bonng numbers wll be developed 

independently of the sample number for a gwen boring and are assigned by EG&G wth 

appropriate cross-references. These sample numbenng procedures are consistent with the 

RFP QAPjP. If input requvements for the RFEDS system have changed from the above 

listed, the most current system will be used 

6.53 Analvtical Reauirements 

The analytical suites for each OU12 IHSS were developed according to the type of waste 

suspected to be present at each site. Table 6 2 lists the specific analytes in the above groups 

and their C W  detection/quanhtation lirmts Generally, samples &om the RFI/RI wll be 

analyzed for some or all of the followng radionuclide and chemical parameters- 
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Uramum-233/234, 235, 236, and 238, 

Cesium-137, 

Strontium-90, 

Tritium; 

Transuramc elements (plutomum and americium), 

Gross alpha and gross beta, 

TCL volatiles; and 

TAL metals 

Additional parameters, such as pH, wll be requested for analysis of soil and sediment 

samples based on site-specific information Other parameters may include total and 

hexavalent chromum analysis, and PCB analysis, if appropnate. 

Ground water samples collected from wells installed in the OU12 RFI/RI Hnll be analyzed 

for the parameters listed above as well as major cations, major mom, total dissolved solids, 

and pH Other field parameters, including pH, conductiwty, temperature, dissolved oxygen, 

oxidation-reduction potential, sulfate, mtrate, and turbidity wll be measured in accordance 

wth EMD SOP GW 5, Field Measurement of Ground Water Field Parameters Additional 

parameters such as hexavalent chromium will be requested on a site-spec~c bass. 

The analytes and detection limts detaled in Table 6 2  address the bulk of detection of 

potential sod, sediment, and ground water contarmnation Nitrates are included because 

low-level radioactive wastes wth high rutrate concentrations may be present Metals are 

suspected at many of the IHSSs in OU12; therefore, all of the TAL analytes have been 

selected for RFI/RI analysis Both filtered and unfiltered samples of ground water will be 
collected and analyzed at each location 
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The followng uramum isotopes have been selected for analysis. uranium-233/234, 

uramum-235, urmum-236, and uramum-238 Plutomum is the only transurmc element that 

is used on the site However, americium is a daughter product of plutonium and has been 

detected in soil at OU12 Therefore, both plutoruum and amenciurn have been selected as 
radionuclide parameters. The urmum isotopes, plutomum, and amenaum can all be 

detected with the HPGe detector Tritium, cesium-137, and strontium-90 will also be 

analyzed in samples submtted to radiochemistry laboratory for analysis The HPGe 

detector w11 not provrde results for tntium and strontium-90. Gross alpha and gross beta 

are included as general radiological parameters because they are useful indicators of 

radionuclides Gross alpha and gross beta wll be requested on all soil, sediment, and 

ground water samples sent to an offsite laboratory for analysis 

Volatile orgamcs have been hstoncally stored and spilled at many of the OU12 IHSSs 

Therefore, all of the TCL volatile orgamcs w11 be included Semivolatile organics have not 

been reported in histoncal descnptions of IHSS actiwties, and wll not be analyzed 

A list of analytical parameters and proposed detection limts for the soil gas surveys at 

OU12 are in Table 6 4 The mobde laboratory GC is capable of detecting other volatde 

orgamcs as presented 111 Appendix H 

6.5.3 SamDle Containers and Preservation 

Sample volume requirements, preservation techmques, holding times, and container material 

requirements are dictated by the media being sampled and the analyses to be performed. 

The matnces to be analyzed include soils and sediments, and the water matrices for analysis 

include ground water. Table 6 3  lists the analytical parameters of merest in OU12 for 

water and soil matnces, along with the associated contamer size, preservatives (chemical 

4 0 1 0 3 - 2 W S ~ O N  6 OMba 1,1992 



EG&G ROCKY FJLATS PIANT 
Final RFl/RI Work Plan 
Operable Unit 12 

~ ~- _____ 

Manual 21100.WP-ou12 1 
Section No 60, Rev 0 
page 52 of 56 
Effectm Date October 1,1992 
Organnation Rcmedtation Program 

and/or temperature), and holding times Additional specific guidance on the appropnate 

use of contamers and preservatives is prowded in EMD SOP FO 13 (Contamenzing, 

Presemng, Handling, and Shipping of Soil and Waste Samples) 

6.5.4 

Sample control and documentation is necessary to ensure the defensibility of data and to 

venfy the quality and quantity of work performed in the field. Accountable documents 

include logbooks, data collection forms, sample labels or tags, cham-of-custody forms, 

photographs, and analytical records and reports Speafic guidance defimng the necessary 

sample control, identification, and chain-of-custody documentation is discussed in EMD 

SOP FO 13 

Sample Handline and Documentat ion 

6.6 DATA MANAGEMENT AND REPORTING 
Field data wll be input to the RFEDS using a DATACAP remote data entry module 

supplied by EG&G Data wdl be entered on a daily basis, and a 3.5-inch computer diskette 

w11 be delivered to EG&G on a weekly basis EG&G updates RFEDS on a weekly basis 

Data from the system wll be available to the contractor immediately after the weekly 

update. A hard copy report wll be generated from the module for contractor use The 
data wll undergo a prescnbed QC process based on EMD SOP FO 14. 

The contractor wdl maintam a data base for field data that is collected dunng screemng 

tasks The contractor wdl prowde 3 5-inch diskettes and hard copies to EG&G for their use 

A sample traclung spreadsheet wll be mamtained by the contractor for use in traclung 

sample collection and shipment. EG&G wll supply the spreadsheet format and wll 

stipulate timely reporting of information These data wll also be delivered to EG&G on 
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3 5-inch computer diskettes. Computer hardware and software requirements for contractors 

using government-supplied equipment wll be supplied by EG&G Computer and data 

secunty measures wll also follow acceptable procedures outlined by EG&G The RFEDS 

system is evolwng Data management wll follow the procedures in effect at the time this 

field work is implemented 

Forms prowded in the vmous SOP referenced m Sections 6.3, 64, and 65  will also be 

utillzed as appropnate to document and manage the data obtamed during the OU12 
RFI/RI Copies of appropriate RFEDS forms are presented in Appendix I. 

6.7 FIELD OC PROCEDURES 

Field QC procedures for media screemng tasks, soil sampling, and ground water sampling 

are discussed in this section. Field procedures for soil and ground water sampling are 

established from prewous investigations at RFP QC procedures for media screening 

including equipment cahbration, media sample collection procedures and equipment, and 

decontammation procedures are presented in Appendix H 

Sample duplicates, field preservation blanks, and equipment nnseate blanks will be 

prepared The analytical results obtamed for these samples will be used by the RPD project 

manager to assess the quality of the field sampling effort The types of field QC samples 

to be collected and thelr application are discussed below The frequency with which QC 

samples wll be collected and analyzed is prowded in Table 6 5. 

Duplicate samples wll be collected by the sampling team for use as a relative measure of 

the precision of the sample collection process These samples will be collected at the same 

Qme, usmg the same procedures and equipment, and in the same types of contamers as 
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required for the samples They w11 also be preserved in the same manner and submitted 

for the same analyses as required for the samples 

Field blanks of analyte-free (ASTM Type 11) water w11 be prepared by the sampling team 

and wll be used to prowde an indication of any contammation introduced dunng field 

sample preparation. 

Equipment (nnseate) blanks wll be collected from final decontamination rinseate to 

evaluate the success of the field sampling team’s decontammation efforts on non-dedicated 

sampling equipment Equipment blanks are obtamed by m i n g  cleaned equipment with 

distilled water pnor to sample collection The rinseate is collected and placed in the 

appropriate sample containers 

Procedures for momtonng field QC are prowded in the sitewde QAPjP 

6.8 AIR MONITORING AND SAMP LING PROCED- 

A x  momtonng wll be performed dunng field actiwties to ensure that quahty data are 
obtamed dunng sampling and that all sampling actiwties comply wth the Intenm Plan for 

Prevention of Contarmnant Dispersion (IPPCD) (EG&G, 1991g) and in accordance with 

EMD SOP FO 1 It is expected that the Final PPCD wll be completed by the time the 

OU12 RFI/RI is implemented If so, compliance wth the Final PPCD wll be mamtained 

A r  quality momtonng requirements for actiwties such as borehole drilling where there is 

a sipfieant potential for produclng appreciable quantities of suspended partladates include 

the followng 
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Site penmeter and commumty Radiological Ambient PLlr Momtonng Program 
(RAAMP) momtonng; 

Local real-time momtonng of Respirable Suspended Particulates (RSP) at 
indiwdual actiwty work sites shall be conducted using a TSI Piezobalance Model 
3500 Respirable Aerosol Mass Momtor Local RSP measurements will be used to 
guide the project manager’s evaluation of the potential hazards associated wth 
activity-related emissions The threshold RSP concentration for curtahg intrusive 
actiwties will be designated in the site-specific Health and Safety Plan; and 

Additional worker health and safety momtonng as required by the Site-Specific 
Health and Safety Plan 

As mentioned in Sections 6 0 and 8 0, one goal of the RFI/RI is to support quantitative 

evaluation of human health nsk due to inhalation of contaminants derived from OU12 

surface soils Inhalation exposure often is evaluated by direct measurement of suspended 

particulate concentration assumng a conservative suspended particulate concentration in 

ambient air Any surface soil contamination as a result of OU12 releases is expected to 

occur as indiwdual sites of limted area scattered throughout the RFP 400, 600, 800 areas 

As a result, suspended particulate data from a r  samples collected in the vicimty of OU12 

sites probably would be representative of the 400, 600, 800 areas. 

Total suspended particulate and respirable particulate data are collected at a momtonng 

station located near the RFP east gate. Suspended particulate data also have been collected 

in the viamty of the 903 Pad east of the 400,600, and 800 areas, and may be collected for 

other RFP OU prior to or dunng the OU12 RFI/RI If areas of surface sod contammaQon 

are identified at OU12 during field actiwties, suspended particulate data from these sources 

wll be evaluated for applicability to OU12 inhalation exposure evaluation. If appropriate, 

these data wll be used to provide a conservative estimate of total suspended particulates 

and respirable particulates in the vicinity of OU12 However, if it is determined that these 
40103-2WSECIION 6 October 1.1992 
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TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I Analytical Parameter I Water Limits I so11 LMltS I 
Target Analyte List Metals' 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium * 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron, Total 
Lead 
Lithium* 
Magnesium 
Manganese, Total 
Mercury 
Molybdenum* 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium * 
Thallium 
Tin* 
Vanadium 
Zinc 

n m e t  Compound List Volatild 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 

b4Ia 
200 
60 
10 

200 
5 
5 

5000 
1000 
10 
50 
25 
10 
100 
5 

100 
5000 

15 
0 2  
200 
40 

5000 
5 
10 

SO00 
200 
10 

200 
50 
20 

lJadw 
40 
12 
2 
40 
1 0  
1 0  

2OOo 
200 
2 0  
10 
5 0  
10 
20 
1 0  
20 

2Ooo 
3 0  
0 2  
40 
8 0  

2OOo 
10  
2 0  

2000 
40 
2 0  
40 

10 0 
4 0  

hlzLu hllzm 
10 10 
10 10 
10 10 
10 10 
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TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I Analytical Parameter I Water Llmits I Soil Limits 1 

Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis- 1,3-Dichloropropene 
Trichloroethene 
Dibrornochlorornethane 
1,1,2-Trichloroe t bane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Met hyl-2-pent anone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2,-Tetrachloroethane 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

Polvchlorinated B i D h e n a  
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 

5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 

fhfu 
0 5" 
0 5- 
0 5++ 
0 5++ 

- 

5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

lllldkl 
80 
80 
80 
80 
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TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I Analytical Parameter I Water Limits 1 Sod Limits I 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 

Radionuclides' 
Gross Alpha 
Gross Beta 
Uranium 233/234, 235, and 238 (each isotype) 
Americium 241 
Plutonium 239/240 
Tritium 
Cesium 137 
Strontium 89/90 

Anions' 
Nitrate/Nitrite 
Sulfate 
Chloride 
Fluoride 

PH 
Specific Conductance 
Total Organic Carbon' 

0 s** 80 
1 0  160 
1 0  160 

@u 
2 
4 

0 6  
0 01 
0 01 
400 

1 
1 

(dtV)o 
4 
10 
0 3  
0 02 
0 03 

0 5  
1 

400 ( P C W )  

(mP/I1 
5 TBD 
5 TBD 
5 TBD 

0 1  TBD 

Limits refer to detection limits 
Limits refer to quantitation limits 
Non-CLP TAL Metals detection limit 

Laboratory Practical Quantitation Limits (PQLs) exceed potential ARARs 

t * 
TBD To be determined ** 

* 

Note Detection and quantitation h i t s  are highly matrlx dependent 
minimum achievable under ideal conditions Actual lmits may be higher 

Detection/quantitation limits for residue samples are not specified by the GRRASP The unknown nature 
of this matrur prevents establishment of specific limits Detection/quantitation limits v d  be the mmimum 
obtainable for a gven matrur 

The hmits hsted here are the 
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TABLE 6.3 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 
FOR SOIL AND WATER SAMPLES 

5- 
Parameter Container Preservative Holding Time - 

180 days' 1 x 250 mP wide-mouth glass cool, 4oc 
Jar 

TAL Metals 

TCL Volatiles 2 x 125 mP wide-mouth Tef- cool, 4oc 
lon-lined jar 7 days 

7 days untd extraction, 40 
days after extraction Cool, 4°C 1 x 9 oz wide-mouth Teflon- 

lined glass vials PCBs 

Radionuclides 1 x 1 P wide-mouth glass jar None 180 days 
TOC, Anions, pH, and 1 x 250 mP wide-mouth glass cool, 4oc 
specific conductance iar 2.8 days 

'Holding time for mercury is 28 days 

WATER SAMPLW 
Parameter Contamer Preservative Holdtug Tune 

TAL Metals Nitric acid pH <2, 180 
Cool, 4°C 1 x 1 0 polyethylene bottle 

TCL Volatiles 

PCBs 

2 x 40 mt VOA wals with 
teflon-hned septum lids 

1 x 4 P amber glass bottle 

cool, 4oc 

Cool, 4°C 

7 days 

7 days untd extraction, 40 
days after extraction 

Nitric acid pH c2,  days Radionuclides 12 P polyethylene bottle(s) coo,, 4oc 

TOC 

Anions 

Nitrate/Nitrite 

1 x 250 me polytehylene Sulfuric acid pH days 
bottle <2, Cool, 4°C 
1 x 1 0 polyethylene bottle Cool, 4°C 28 days 
1 x 250 m t  polyethylene Sulfuric acid pH days 
bottle <2, Cool, 4°C 

In-situ, beaker or bucket None pH, temperature, and 
speclfic conductance Analyze immediately 

'Holding time for mercury is 2.8 days. 
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TABLE 6.4 

SOIL GAS PARAMETERS 
AND PROPOSED DETECTION LIMITS 

Sample Type Detection Lunit 

Acetone 1 

Benzene 1 

Carbon tetrachlonde 1 

Ethylbenzene 1 

Hydrogen sulfide 1 
Methylene chlonde 1 

(ccgll) 

Methane 1 

PCE 1 

Styrene 1 

TCE 1 

Toluene 1 

Xylenes (total) 1 
l,l,l-TCA 1 
1,ZDCE 1 
2-Butanone (Methylethyl Ketone) 1 

Note Detection lirmts are a function of the detector type and mjecbon volume. Thus, the 
detection limit may vary. 

40103-1WABLE 64 



0 

I 

I 

I 

l 

a 

EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 21100-WP-ou12 1 
Section No 60 ,  Rev 0 
Page 1 of 1 
Effective Date September 30, 1992 
Organization Remediation Program 

TABLE 6.5 

FIELD QC SAMPLE FREQUENCY 
_ _ _ _ _ _ _ _ _ ~  

Sample Frequency 

Sohds Liquids 
Sample Type Type of Analysis 

Duplicates Orgamcs 1/10 1/10 

Inorganics 1/10 1/10 

Radionuclides 1/10 1/10 

Field Blanks Organics 

Inorganics 

Radionuclides 

Equipment Blanks Organics 

Inorganics 

Radionuclides 

1/20 1/20 

1/20 1/20 

1/20 1/20 

1/20 1/20 

1/20 1/20 

1/20 1/20 

1/10 = one QC sample per ten samples collected 

40103-1\FTABLE 6-5 
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7.0 SCHEDULE 

A prehrmnary schedule for conducting the OU 12 RFI/RI is summarized in F:igure 7-1. Dates 

shown comply wth mdestone hted in Table 6 of the IAG, dated January 22,1991 Submttal 

of this work plan occurred on October 5,1992 The draft OU12 RFI/RI report is scheduled 

for submttal on Apnl 20, 1994 The final RFI/RI is scheduled for submttal on 

September 15, 1994 

Compliance wth the schedule shown in Figure 7-1 is hlghly contingent upon the 

implementation of the field samplmg plan (FSP) desmbed in Section 6.0 and the turn-around 

time assumed for laboratory analyses of samples. The FSP has been designed to include 

avadable screening methods m order to reduce the amount of samples undergoing laboratory 

analysis. Both subtasks of the investigabon involve laboratory analyses that are assumed to 

have a duration of 120 working days, or SIX calendar months. Current turn-around time is 

exceedmg m e  calendar months 111 some instances. It is possible however, that planned 

improvement in these turn-around times and the proposal of supplemenital investigative 

techmques that reduce the number of samples subnntted for laboratory analysis will result 

in durations less than those assumed for the schedule. 

The TM submittals shown in conjunction with the BRA refer to technical memoranda as 

required by the IAG The exact timing of these submittals is not certam and thus wll be 

subject to revlsion dependmg on progress wth the BRA. It should be recagmzed that the 

‘ e  40103 l\FSECTION 7 Soptcmbsr 29, 1992 
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duration shown for the BRA is extremely limted and may in fact, fall short of requuements 

However, it is necessary to show the BRA as bemg complete by md February in order to 

produce the draft RFI/RI report on April 20, 1994 

Rewsions to this RFI/RI schedule may be necessary and will be requested at least two weeks 

prior to a due date. The schedule revlsion request wdl mclude appropnate information 

describmg the reason for the remsion. 

40103-1\FSECTION 7 September 29 1992 
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8.0 HUMAN HEALTH RISK ASSESSMENT PLAN 

8.1 9VERVIEW 

8.1.1 &gglatory Basis 

Section 300430(d) of the National Contingency Plan (Federal ReGter March 8, 1990, 

p. 8709) states that, as part of the remedial investigation, a human health risk assessment 

is to be conducted as part of a Baseline Risk Assessment (BRA) to determine whether 

contarmnants of concern identdied at the site pose a current or potential risk to human 

health and the enwronment in the absence of remedial action. Thls section describes the 

Human Health Risk Assessment components, which include. 

Data collection/evaluation which includes identification and descripbon of 
contarmnants of concern (COCs), 

Exposure assessment; 

Toxlaty assessment; and 

Risk characterization 

These components correspond to the four components wthm the IAG reqwed in 
Section VI1 D 1 for c o n t m a n t  idenbfication and documentabon, exposure assessment 

and documentation, toxlcity assessment and documentation, and risk charactemtion 

Uncertainty analysis will be an integral part of each of these four components. 
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Figure 8-1 illustrates the basic Human Health R s k  Assessment process and components. 
The objective of this assessment is to identify and characterne the followmg: 

Toxlcity and levels of hazardous and radioactive contaminants present in relevant 
media (e.g, sur, ground water, soil, surface water, and sediment); 

Enwonmental fate and transport mechamsms wthin specific environmental 
media and cross-media fate and transport where appropnate; 

Potential human and enwonmental receptors, 

Potential exposure routes and extent of actual or expected exposure; 

Extent of expected mpact or threat and the llkehhood of such impact or threat 
occumng (i e ,  nsk characterization), 

Levels of uncertamty assoaated with the above 

To ensure acceptance of the human health nsk assessment, four technical memoranda wdl 

be prepared for review and approval. These memoranda wdl outline how the most crucial 
steps in the nsk assessment wdl be performed and address the followmg: 

Contarmnants of concern; 

Exposure scenarios, 

Toxlcity values. 
Fate and transport models; and 

The Human Health Risk Assessment considers risks from both radiological and 

nonradiologml contarmnants The EPA and DOE requlre a two-phase evaluauon for the 
radiologcal portion of the assessment The Human Health Risk Assessment wll 

incorporate the two-phase analysis which includes: 
~~~O~-I\PSE<;TION a sepbmba 29,1992 
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The implementation of procedures established by the Internabonal Comrmssion 
on Radiologcal Protection (ICRP) and adopted by the EPA used to estmate the 
radiation dose equivalent to humans from potential exposure to radionuclides 
through all pertinent exposure pathways, and 

The computation of health nsk, based on age-averaged lifetime excess cancer 
incidence per umt intake (and per umt external exposure) for radionuclides of 
concern 

Human Health Risk Assessment results wdl be used to determine if remedial actions are 

warranted at OU12 and, if so, what assoclated cleanup levels wll be necessary to protect 

human health Cleanup levels are computed during the feasibihty study 

A number of guidance and information documents will be used to provide diremon for 
developing the Human Health Risk Assessment. These include. 

. Pisk Assessment Gu idance fo r SuDerfund. Human Health Evaluation Manud 
Volume 1. (Part A). Intern Fmal 1989 EPA/540/1-89/002 (EPA, 1989d), 
including Office of Solid Waste and Emergency Response (OSWER) Directwe 
9285 6-03 Human Health Evaluation, Supplemental Guidance: "Standard Default 
Exposure Factors"; 

- 

Ri sk Assessment Gu 1 dance for Superfund. H m  u an Health E V a l u a n  M a d .  
Volume 1. (Parts B and C). Interim Final. 1991 Publication Nos. 9285 7-01B 
and 9285 7-01C 

. Guidance for Data Useabh 'ty in Risk A s s e m  . Interim Final. 1990. 
EPA/540/G-90/008 (EPA, 1990); 

erfund Errposure a e n t  w. 1988 EPA/540/1-88/001 (EPA, 
1988c), 

Procedures estabhshed by the ICRP and adopted by EPA in Federal Guidance 
Report No. 11 (EPA, 1988b); 
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*a 1 n h Enwr DOE Order 5400.5, 

Risk Assess ment in the Fede ral Go vernment. M a n w e  the Procea . 1983. 
National Academy Press, Washington, D C , and 

Publications of the National Council of Radiation Protection, International 
Council on Radiologcal Protection, United National Scientific Committee on the 
Effects of Atomic Radiation, as appropnate 

In addition to avadable national EPA guidance, supplemental Regon VIII nsk assessment 

guidance wll be used, If applicable 

8.1.2 und of Site Contamination 

OU12 is comprised of 10 IHSSs throughout the 400,600, and 800 building areas as defined 

111 the fistoncal Release Report (HRR) (DOE, 1992c) The H€2R also identifies areas of 

under-buildmg contarmnation (UBC), and several other premously unrecognized sites that 

are potential areas of contamination (PACs) Although investigation of these sites is not 

part of OU12, the presence of these sites is r e c o p e d  and information mcorporated into 

this plan Histoncal quantitative data is noneustent for these areas and only qualitative 

histoncal data is available from the HRR as discussed in Section 2.1 of this work plan. 
Radiation surveys of the OU12 area were conducted in 1981 and 1989 which tentatively 

identdied areas of anomalous radioamwty near the west loading dock (IHSS 116.1) and 

one of the fiberglassing areas near Building 664 These surveys have been mcluded m 
Appendlx D. However, the quality of this radiological survey data is m questlon and WIII 

require data useability analysis prior to its use in the Human Health Risk Assessment. 

0 

Contarmnants identified m the HRR at OU12 IHSSs and wthin the OU12 area include 

ennched and depleted uranium, plutomum, beryllium, chlorinated solvents, chromates, 

4 0 1 U 3 - I ~ ~ O N  8 scptcmba 29.1992 
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mtric and sulfunc acids, carbon tetrachlonde, and hydraulic oil among others These 

compounds may occur in the groundwater, soils, ambient a r ,  surface water, and sediments 

of ou12 

OU12 is encompassed entlrely in the industrial area at the RFP. Thus, the primary target 

populahon currently identdied at OU12 is industrial site workers. Other target 

populations wdl also be considered m the human health nsk assessment and exposure 

scenarios presented in the exposure assessment technical memorandum of the Human 

Health Risk Assessment Potential exposure pathways to target populations considered 

may include. 

Ingestion of ground water, surface water, sediments, and sod, 

Inhalation of atrborne sod and sediment pmcles, vapors, and gases; and 

Dermal contact wth soils, ground water, surface water, and airborne particulates 

Data needs and DQOs are presented in Section 4 0 of ths work plan. Section 6.0 of this 

work plan descnbes how the data needs identified will be collected. The data needs and 

FSP address the objemves descnbed in Subsemon4.2 and include characterizing the 

nature and extent of contarmnabon and the data collection necessary to assess the 

complete potential exposure pathways. Data to be collected in the OU12 RFI/RI or 

obtained from other programs and used in the Human Health Risk Assessment includes 

sampling the following media 

Soils: Data charactelrzrng vertical depth contarmnant concentrations in OU12 
wll be used to support discussions of contarmnant fate and transport and, 
ultmately, the exposure assessment. 

40103-1\psEc110N 8 scptcmbcr 29, 1992 
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Surficial Soils: Radiological and nonradiological surface sod data wdl be used to 
estimate exposure and nsk through‘ingestion and dermal routes, and, if necessary, 
estimate windborne particulate concentrations for subsequent mhalabon 
exposures. 

Surface Water and Sediments: Data charactellzing contarmnants in surface water 
and sedunents can be used to support discussions of contaminant fate and 
transport, in addition to estimating exposure and risk from ingestion or dermal 
contact with surface water and sediments, and inhalation of sediments. 

8 Ground Water: Data charactenzing site-specific hydrogeology and potential 
contarmnants m al lu~al  groundwater systems can be used to support discussions 
of contarmnant fate and transport in addibon to estmatmg exposure and nsk 
from ingestion, inhalation, or dermal contact with groundwater. 

Air: Data characterrwng the potentml for dispersion of contammated sediments 
can be used to support dlscussions of contaminant fate and transport m addibon 
to esbmating exposure and risk from inhalation. Au pathway analyses will be 
based on dispersion modeling. 

A comprehensive quantitative assessment of all contarmnants of concern and potentd 

exposure pathways will be performed for surficial soils, surface water and s e h e n t s  as 

part of the RJ?I/RI. This RFI/RI includes a preliminary determination of the presence or 

absence of ground water contamination at suspect OU12 IHSSs. This mformation may 
allow identification of preliminary contarmnants of concern (COG) and exposure pathways 
for ground water. Further invesbgation of ground water contammation may result in 

additional M/FU actiwties that may not be completed wthin the IAG schedule. The 
remamder of this section generally desmbes the individual Human Health Risk 
Assessment components as they relate to the overall risk assessment. 
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8.2 D J  N V AT1 N 
The objective of this section is to describe the procedures to identlfy contaminants 

potentially present at OU12 IHSSs at concentrabons that could be of concern to human 

health The contammant description and identlfication of COG component of the Human 

Health Risk Assessment provides a summary of historical and RFI/RI data collected at 

OU12, provldes an evaluation of histoncal and RFI/RI data relative to performing the 

Human Health Risk Assessment, and describes how to use this dormation to perform the 

hazard identlfication The contaminant description section includes the following 

iformauon. 

Data collection, 

Data evaluabon, and 

Hazard identification 

8.2.1 Data Co llection 

The objective of the data collection task is to summame all data available for use in the 

Human Health f i sk  Assessment 111 preparation of further data evaluation activities. This 
step, then, identifies the hutoncal data relevant to perforrmng the Human Health f i sk  
Assessment, assembles the RI data, and establishes data formats to facilitate data 
evaluabon. The followng data attnbutes are important to this step: 

Site description; 

Sample design with sample locations, 

Analytical method and detection l m t ,  

Results for each sample, mcludmg qualifiers, 

4 0 1 0 3 - 1 \ P s ~ O N  8 scptembcr 29,1992 
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Sample quantification llmits and/or detection lirmts for nondetects, 

Field conditions, and 

Sample documentation (for example, cham-of-custody and Standard Operatmg 
Procedures (SOPS)). 

8.2.2 Data Evaluation 

Histoncal and RFI/RI data will be evaluated using EPA’s Guidance fo r Data Useabditv 4 

Risk Assess men? (EPA, 1990). The EPA identified the following data usability critena: 

Assessment of data documentation for completeness; 

Assessment of data sources for appropnateness and completeness; 

Assessment of analflcal methods and detection lunits for appropnateness, 

Assessment of samplmg data quality indicators (completeness, comparabdity, 
representativeness, precision, and accuracy); and 

Assessment of analytical data quality indicators (such as spdce recovenes, 
duplicates, and blanks) for completeness, comparabhty, representativeness, 
precision, and accuracy. 

The RFI/RI data that can be used to support a quantitative Human Health Risk 

Assessment will be identified. Part of this evaluabon vvlll include identdication of the 

most appropriate summary process and format This will involve identifying statistical 

summary techniques that consider spatial and temporal data distnbutions, determining if 

anthmetx or geometric means are appropnate, and determining the appropriate method 

for deahng with nondetected values and qualified data. The data summary will include: 
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The frequency of detection (number of positive detects/number of analyses) for 
each compound and sample location, and 

The mmmum- and mumum-reported concentrations for each contammint at 
each sample location. 

Tentatwely identified compounds (TICS) reported in the RFI/RI data will be evaluated 
relative to their usefulness in the Human Health Risk Assessment. If only a few TICs are 
reported relative to other contarmnants, or if they are unrelated to RFP, they will be 
screened in the COC selection process and may be considered for exclusion. If numerous 
TICs are reported and they appear related to the RFP, they will be carried through the 
Human Health Risk Assessment only to the extent that they sud characterizing human 
health risk as needed for site demions. It is anticipated that risks resulting from exposure 
to TICs wll not be charactenzed because of the absence of specific contarmnant identity 
and avalable toxlcologml mformation 

8.2.3 Hazard Identincat ion 

The objective of the hazard identlficabon is to identify contarmnants present at OU12 in 
concentrations high enough that may be of concern relative to human health 

considerations. The HRR identified urmum, plutonium, beryllium, chlorinated solvents, 
chromates, aads, and hydraulic oil wthm OU12 In addition to these contaminants, others 
may be identified based on RFI/RI analytical results Cntena for performing the hazard 
identification mclude, but may not be limted to 

Frequency of deteaon, 

Enwonmental media concentrations which exceed background concentraQons, 
and 
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Comparison wth Health/Enwonmental Cntena. 

8.2.4 s s q  
Analpcal results from OU12 field sampling will be screened to retam those contarmnants 

which are most likely to contnbute sislllficantly to nsks to humans. These COG represent 

the most toxlc, persistent, or mobde contarmnants identified at OU12. If COCs have to be 

selected, adequate documentation wll be prepared to just* including or excluding speafic 

contarmnants. As requved by the LAG Section VII D.l.a, a techcal  memorandum which 

includes a listing of the hazardous substances present w i t h  OU12 wdl be prepared and 

submtted to the EPA and State of Colorado for rewew and approval. The COCs selected 

from this list wd1 be mcluded m the memorandum with the known corresponding ambient 

concentrations of these contarmnants. The memorandum will be submitted prior to the 

requred submttal of the BRA for OU12 

Figure 8-1 illustrates the screerung process to be apphed to the OU12 data set to identify 

the COCs for use in the human health risk assessment. This screening process was 

developed using the discussion m the EPA Risk Assessment Gudance for Superfund as a 

guide (EPA, 1989a) Additionally, professional judgement will be utilized in identifjmg 

COCs The reasoning and justificabon backmg thls judgement wdl also be documented in 

the techmcal memorandum. 

The resultant list of COG will represent those contarmnants that survlved the screerung 

process Generally, each step i d e n ~ e d  in Figure 8-1 represents a screening critenon 

which, after evaluabon, either retains or ellminates a specific con taminant for 

considerabon in the mk assessments Flow to the left deletes chemicals from the 

quantitative nsk assessment, flow to the nght retam the contammant rn the quantitative 

4olo3-1\FSEcTION 8 scptembor 29.1992 
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risk assessment If a potential contarmnant of concern is assoaated wth a "hot spot" (a 
waste-related contarmnant concentrated in a particular area), the chemical wdl be 
automatically included in the nsk assessment 

Bnef discussions of each step in the COC identification process are provided in the 

followmg sections. 

8 2 4 1 

The screerung process wll be imtlated wth the analytical results from the site-specific 

chemcal analyte list for each media of concern. soils, surface soils, surface water and 
sediments, and ground water. The chemical analyte list will be extensive enough to 
identify the hazardous substances present at OU12 111 the meQa of concern for the 
identfied exposure pathways The analyte list wd1 include volatfle orgamcs, metals, and 
radionuchdes 

Site-SDec ific Chemcal Analvte L~st 

8 2 4 2  &e ntial NutnentS 

The next screening step is to determine if any of the contaminants retamed in the 

screening process are essential human nutrients. As stated in RAGS section 5 9 4 ,  

"chemcals that are essential human nutrients, present at low concentrations ( i e ,  only 

slightly elevated above naturally occurring levels), and toxlc only at very high doses (i.e, 
much higher than those assoaated wth contact at the site) need not be considered further 

in the quantitative nsk assessment Examples of such chemcals are iron, magnesium, 
calcium, potassium, and sodium" (EPA, 19894). Pnor to ellrmnating these compounds, 
they wdl be shown not to be present at levels which could result in adverse health effects. 
Consequently, contammants that meet the essential nutnent critena wdl not be considered 
further 

40103-I\FSEc110N 8 SeptaDbCt 29,1992 
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8 2 4 3  Detect ion Freauencv 

The detection frequency of each potential contarmnant vvlll be calculated and supported by 

statistical information Those constituents with a detection frequency greater than 5 

percent w11 be retained for further consideration, those with a detection frequency less 

than 5 percent wdl be eliminated. 

8 2 4 4  Hot Spot Delineation 

The hot spot assessment step in the COC screemng process IS designed to retsun 

contarmnants with elevated concentrations that rmght othenmse be ellmlnated because of 

infrequent detection In theory, If a contarmnant eluninated from the detection frequency 

step in the screemng process is concentrated in a particular area at an obwously elevated 

concentration, and is considered a potential waste-related contaminant, that contamtnant 

w11 be brought back mto the screemng process as a potenbal COC. To zud 111 the hot spot 

assessment step, all concentrations w11 be compared quahtatively against the central 

tendency (e g , mean) concentration on a chemical-sped% basis. 

8 2.4 5 

Statistmil methods wdl be employed to detemne If contamlnants carned over from the 

detecbon frequency analysis had concentrations statistically different from site background 

concentrations These tests wll analyze for equality of variance between the two 

populations Because the tests performed may be affected by the underlpg dlstribution 

(1 e., the tests assume a near-normal distnbution), a second senes of nonparametnc tests 

wdl be employed A thwd compmson wll consist of companng the observed site 

maximum concentrations to background concentrations defined in acceptable hterature 

sources 

&&tical  Cornpayson to Backmound 

40103-1\FSEcI1oN a scptembcr 29,1992 
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8 2 4 6 

The purpose of the toxicity concentration screen is to focus the quanutatwe nsk 
assessment on those contmants  posing the greatest nsk gven the exposure scenanos 
considered To conduct the toxmty concentration screen, noncarcinogens and carcinogens 
identified in each media will be grouped accordingly and combined with toxicity constants 
identified in EPA's Integrated Risk Information System (IRIS) or Health Effects 
Assessment Summary Tables (HEAST) The maxlmum concentrauon for each of the 
potential contarmnants wdl be multiplied by the inverse of the reference dose (l/Rfd) for 
the noncarmogemc contmants.  The maximum concentration for carcinogens will be 
multiphed by the slope factor. The muhphcation descnbed yelds a risk factor for each of 
the potential contaminants (noncarcinogens and carcinogens). By summing the risk factors 
for each group, the contribution to the total risk will be calculated on a percentage basis 

Those contarmnants contnbutmg to greater than one percent of the total nsk vvlll be 
retamed for the quantitative nsk assessment 

Toxlcity Co ncentration Screen 

Contmants  retamed through the screemng process represent the most prevalent, toxlc, 
persistent, or mobile contaminants. These wiU be added to the list of contaminants of 
concern, which wll be used m the quantitative nsk assessment. 

There are inherent uncertainties that must be recognized in the data colle&on and 
evaluauon component of the Human Health Risk Assessment. Uncertainoes include those 

associated wth field sampling laboratory analysis and laboratory quality assurance 
procedures, and wth accuracy of the RFEDS database or other databases compiled for 
use in the nsk assessment All of these sources of dormation are used to identifv and 
describe COCs Uncertamty analysls wll be performed to characterize and quant@, If 

possible, the sources and magmtudes of uncertamty 111 the data collemon and evaluabon 
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component Quantitatwe techniques may include sensitivlty analysis, or numerical methods 

such as Monte Carlo analysis. A more detiled descnption of uncertain analyses 

considered for use in completmg the overall Human Health Risk Assessment for OU12 is 
in Section 8.5. 

8.3 L E M  
The objecbves of the exposure assessment are to identify actual or potential chermcal and 

radiologml exposure pathways, characterize potentially exposed populations, and 

detemne the concentration and duration of exposure The exposure assessment includes 

several tasks: 

Charactenzation of the exposure setting relative to contarmnant fate and 
transport and potentially exposed populations, 

Identdication of exposure pathways which are comprised of a source and 
mechanism of release to the enwronment, an enwonmental transport medium, a 
point of potential contact for humans or biota, an exposure pomt, and an 
exposure route at the exposure point, 

Idenbfication of exposure scenmos assocrated wth pathways to current and 
potential future exposed populations, and 

Identification of uncertainties associated wth the exposure assessment that 
impact the nsk characterization 

Exposure is defined as the contact of an orgmsm wth a contammant or physical agent. 

The magmtude of exposure is d e t e m e d  by rneasunng or estrmatmg the amount of a 
contarmnant avadable at the exchange boundmes When contaminants nugrate from the 

40103-IWWCI7ON 8 29,1992 
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site to an exposure point, or when a receptor directly contacts contaminated media, 

exposure can occur 

8.3.1 Concentua 1 Site Model 

The conceptual site model developed for OU12 discussed 111 Section 2.5 and shown on 

Figures 2-39 and 2-40 will be used to evaluate primary and secondary contaminant sources 

and releases, and potential receptors and assoaated exposures. The models help to 

characterize the exposure setting relative to contaminant fate and transport mechamsrns 

through exposed receptors These models may be rewsed, based on M/RI data collected 

for the OU, to incorporate new information 

To assess the potential adverse health effects assoaated with access to the site, the 

potential level of potential receptor exposure to the selected contarmnants must be 

deterrmned Both current and potential future receptors are considered in this 

detemnation The pnmary current receptors identified at OU12 include occupational site 

workers, and offsite residents. Offsite potential future receptors mclude light industnal 

and ecologcal site worker Future onsite residential receptors wdl be considered, although 

it is highly unhkely the RFP will allow unrestncted, residential use in the future. 

Intakes of potentially exposed receptors will be calculated separately for all appropnate 

pathways of exposure to contarmnants. Then, the total chronic intake by each route of 

exposure w11 be calculated by adding the intakes from each pathway. Total oral, 

inhalation, and dermal chromc exposures as well as external exposure from radionuclides 

wll be estimated separately Exposure concentrations d be estimated as dembed in 

Section 8 3 4 for a vanety of reasonable exposure conditions m order to evaluate the range 

of plausible exposure concentrations At a mmum, the exposure assessment wll 

40103-I\FSECTION 8 scptcmba 29,1992 
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consider the estimated mnmum, expected, and reasonable maximum exposure (RME) 
concentrations EPA guidance defines RME as the 95 percent upper confidence l h t  on 

the mthmetic mean. RME concentrations w11 be determined usmg proper statistics 
Other factors w11 be considered to estimate intake including contact rate, frequency of 

exposures, exposure duration, body weight of the exposed populabon, and averagmg time 

833 

The conceptual site model helps identify potential contarmnant fate and transport 

mechanisms These could include soil contmants  leaching to ground water and 

subsequent transport, soil entrsunment and downwind deposition, or surface runoff that 

transports surface sod and sedunents downslope Contarmnant-speafic characteristics 

affect fate and transport. Factors affecting the probability a contaminant wdl migrate 

include, but are not llrmted to, the followmg 

Contarn inant Fate and Tra nsDort 

Solubility, 

Partition coeffiaents, 

Vapor pressure, 

Henry's Law constant; 

Bioconcentrabon or diluuon factors, and 

Half-life or degradation in the environment 

The evaluation of these factors wll help detemne if contarmnand can migrate from their 

sources to potentml receptors; not only those receptors identified under current use 

scenarios, but those identified under potential future exposure scenarios as well. 
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Models utilized for fate and transport evaluation wll be described and submitted in a 

techmcal memorandum to the EPA and State of Colorado for review and approval as 

required by the IAG Section VII D 1 b The memorandum wdl d u d e  a summary of the 

data that wdl be utilized m these models. Representative data wdl be utdlzed and the 

limtations, assumptions, and uncertamties associated wth the models shall be 

documented This memorandum wll be submitted prior to the required submttal of the 

baselme risk assessment 

8.3.3 Emosure Pathwavs 
By using the conceptual site model and dormation on contaminant fate and transport, 

exposure pathways can be identified. Thls information, combmed wth data on the 

physical site setting and potentially exposed site worker population, will be used to identify 

and evaluate complete exposure pathways. The Human Health Risk Assessment will 

consider only complete exposure pathways, those for which data support the presence of a 

source, release mechmsm, transport mechmsm, exposure route and affected receptor 

Complete exposure pathways include the receptors and exposure route (ingestion, 

mhalation, dermal, and external Irradiation). 

As required by the IAG Section VII D 1 b, a technical memorandum will be submitted to 

EPA and the State of Colorado for rewew and approval concemg the exposure 

scenarios The memorandum wdl describe the present, future, potential, and reasonable 

use scenanos A desmption of the assumptions made and the data used will be included 

This memorandum will be submtted pnor to the required submittal of the baseline nsk 
assessment 

40103-l\PSECIION 8 scptanbcr 29.1992 
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8.3.4 Emosure Point Concentrations 
By using the data set idenhfied as part of Subsection 8 2 2, exposure point concentrations 

w11 be estimated Other data 

collected at the source may be used in conjunction wth a transport model to estimate 

expected concentration at some exposure point. Because modelmg may add uncertainty, 

the work plan emphasizes collecting data at exposure points where possible even though 

these data provide only a snapshot of conditions in time and space. 

Some data vvlll be collected at the point of exposure 

A statistical approach w11 be taken to charactenze a range of exposure point 

concentrations for representative exposure scenarios and conditions. The initial step wdl 

be to evaluate and characterize the underlyng statistical dlstribution (e.g., normal, 

lognormal, etc,) through classical methods such as histograms and goodness of fit tests, 

and sirmlar summary statistics Based on this imtial assessment, suitable measures of 

central tendency and dispersion such as the mean, vmance, and s d a r  summary statistics 

wll be developed These measures wll be used to characterize exposure point 

concentrations for dlfferent cases of mterest such as: the expected case, the 95 percent 

lower confidence limit case, and the 95 percent upper confidence limit the RME case. 

83.5 Contaminant Intake &t imatios 
Contarmnant intake or exposure IS normalized for tune and body weight, and is expressed 

as digrams of chemical per kdogram of body weight per day (mg/kg/day). Radionuclide 

intake is expressed m picoCunes @Ci) SIX basic factors are used to estmate 

intake. exposure frequency, exposure duration, contact rate, chemical concentrations, body 

weight, and averagmg time These factors are based on the types of exposure, for 

example, ingestion, mhalation, or dermal 

~O~CU-~\FSEC~~ON a scptcmba 29, im 
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The lower confidence hmt, upper confidence limt and average exposure point 

concentrations are used in conjunction wth receptor actiwty patterns to estimate 

contarmnant intake for each exposure route as appropriate. EPA gudance such as && 
sess m ent Gu 1 dance f or Superfund Volume I. Hum a n H ealth E V aha- 

25.1991 

(EPA, 1989d) wdl be consulted in developing bounding case exposure parameters to 

support an unbiased exposure assessment Also, the averagmg time for carcinogens and 

noncarclnogens dlffer. 

ntal G-ce. S t e  Default E m  Factors 

Other standard contaminant intake rates established by the EPA that will be used, if 

appropnate, include the followmg 

Soil ingestion rates based on age, and 

Inhalation rates based on actiwty levels 

Contamtnant intake rates can also be estimated for dermal exposures. Of the three routes 

of exposure (ingestion, inhalation, and dermal), the greatest uncertainty is associated wth 

dermal exposures 

83.6 
The ability to construct exposure scenanos for a site depends on the amounts and lunds of 
enwronmental data collected for that purpose Some uncertainty is inherent in 
enwronmental data collemon. The numbers and lunds of uncertiumes mcluded m the 

exposure assessment directly impact the nsk characterization; many professional 

judgements impact the identification and descnption of physical site attributes that affect 

exposure and actiwty patterns One of the major areas of u n c e m t y  m the exposure 

Uncerta intv . in the Emsure Assessment 

40103-1\psEcI10N 8 scptanba 29,1992 
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assessment is the prediction of human actiwties that lead to contact wth environmental 

media and exposures to site-related contamtnants This section of the Human Health Risk 

Assessment wdl identify and evaluate how site attnbutes related to enwonmental 

sampling and analysis, fate and transport modeling, and exposure parameter estimation 

and assumptions about them affect uncertamty relative to assesslng risk. 

8.4 TOXICITY ASSESS MENT 

The objective of the toxlaty assessment is to descnbe the contamrnants considered in the 

Human Health Risk Assessment relative to their potential to cause harm. The toxrcity 

assessment has two general steps. The first determines what adverse health impacts, if 

any, could result from exposure to a particular contaminant. These are typically classified 

as carcinogemc and noncarcinogenic health effects. The second step, the dose-response 
evaluation, quanatatively examines the relationship between the level of exposure and the 

incidence of adverse health effects. 

Toxlcity depends on the dose or concentration of the substance (dose-response 

relationship). Toxlaty values are a quantitative expression of the dose-response 

relationship for a c o n t m a n t  and take the form of reference doses (IUD), Inhalation 

Reference Concentraaons (RfC), and cancer slope factors, each of which are speafic to 

exposure wa different routes 

Two sources of toxlaty values are currently avadable for chemcals and radionuchdes The 

pnmary source is the EPA’s Integrated h s k  Information System (IRIS) data base, which 

contiuns up-to-date health nsk and regulatory mformahon IRIS contains only those RfDs 

and slope factors that have been verified by EPA work groups, and is considered by EPA 

to be the preferred source of toxiaty information for chemicals. 

40103-1WSE<n?ON 8 29,1992 
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If values are unavalable in IRIS, the most recently avdable Health Effects Assessment 

Summary Tables (HEAST), issued by EPA’s Office of Research and Development, will be 

consulted to identify intenm RfDs and slope factors for chemicals and radionuclides. 

Other sources such as ICRP and Natlonal Commission on Radiological Protection (NCRP) 

wdl also be consulted, If IRIS or HEAST values are unavadable 

Toxlaty values for substances identified in OU12 which lack EPA toxlcity values can be 

developed in consultation wth EPAs Envlronmental Critena Assessment Office (ECAO). 

It is not expected that toxlcity values will be developed within the OU12 Human Health 

Risk Assessment However, ECAO may be consulted If other acceptable values are not 

avdable 

A technical memorandum will be submitted to EPA and the State of Colorado for then 

rewew and approval listing the toxlcological and epidemological studies utihzed to 

perform the toxlcity assessment as required by the IAG Section VII.D.1.c. This 

memorandum w11 be submtted pnor to the requlred submttal of the baseline nsk 

assessment 

In addition to identrfylng appropnate toxlcity values, thls section of the Human Health 

Risk Assessment wll prowde brief toxlcity profiles based on recent, pubhshed hterature 

for each contaminant evaluated in the Human Health Risk Assessment These profiles 

wll desmbe the acute, chronic, and carcinogemc health effects assoaated wtb radioactive 

and nonradioactive contarmnants identified in OU12 Acute and chronic exposure to site- 

related radionuclides wll be discussed, but most of the information presented will deal 

wth the carcmogemc hazard posed by the site-specific radionuclides 

40103-1WSECI10N 8 scpccmba 29.1992 
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The toxicity assessment section wll include a discussion of uncemnbes. The numbers 

and kmds of uncertamties identdied for the toxlaty assessment dlrectly impact the risk 

assessment. Uncertainties for the toxicity assessment are associated wth the toxlaty 

values and their derivation, or the lack of toxiaty values for site-related contarmnants. 

Uncertambes include, but may not be h t e d  to, the followmg: 

Not all constituents at the site have mtical tomcity values (such as cancer slope 
factors or reference doses), therefore, potential risk cannot be quantified for 
these constituents and this may underestimate nsk from the site, 

Using cancer slope factors derived from the upper 95th percent confidence limit 
is likely to lead to overestimation of nsk Carcinogen slope factors assume no 
threshold for effects; if thresholds do emt, the true nsks could be zero at 
suffiaently low doses; 

Lacking toxlaty data, synergistic or antagonistic effects cannot be accounted for 
quantitatively; and 

Cntical toxicity values denvation include, but may not be lirmted to, the 
followng : 

Extrapolatrng toxlaty values from high expenmental doses to low doses for 
enwonmental exposures, 

Extrapolating data from tests wth expenmental ammals to humans; 
extrapolating test data collected over short durations to long-term exposure 
durabons; 

Extrapolating data collected using homogeneous expenmental animal 
populatlons to humans who individually can vary substantially in thew 
indiwdual dose-response reactions; 
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Extrapolating from continuous experimental doses gwen to ammals to 
intemttent human exposures; and 

Extrapolating absorption rates 

The methods used to denve slope factors and reference doses are intended to be 

conservative in recognizing these types of uncertsunties In addition to the numerical 

approaches used to incorporate uncertamty in denwng toxicity values, the overall quality of 

the toxlcology data base for a compound is evaluated This can include consideration of a 
number of studies, their consistency, the availability of dormation on multiple species and 

multiple routes of admhstration, the demonstration of a clear dose-response relationship, 

plausible biological mechanisms of action, and especially direct evidence of effects in 
humans Such reviews are performed by the EPA in developing toxicity parameter values 

and result in an overall evaluation of the confidence level m the toxiaty values. Not all 

toxlcity values represent the same degree of uncertamty; all are subject to change as new 

ewdence becomes avadable 

8.5 RIS K CHARACTE RIZATIO N 
This part of the Human Health Risk Assessment presents the evaluation of potentd mks 

to public health assoaated wth exposure to contarmnants at the OU12 site Potential 

carcinogemc and noncarmogemc nsks assoaated with complete exposure pathways will be 

estimated. Risk characterization involves integrating exposure assumptions and toxiaty 

information to quanQtatively estmate the nsk of adverse health effects. Risk 

charactenzation wll be performed in accordance with EPA guidance (EPA, 1989d). 

Noncancer health effects will be assessed by comparing the estimated daly intake or 

exposure to a contammant to its reference dose (RED). This comparison measures the 

401(13-1\PSKITON 8 29,1992 
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potential for noncarcinogemc health effects gven the chemcal intake factors used to 

estimate exposure To assess the potential for noncancer effects posed by multiple 

contammants, the EPA's hazard index (HI) approach wll be used. The method assumes 

dose additiwty Hazard quotients (indiwdual chemcal intake divided by the chemical 

RfD) are summed based on identification of exposure pathways and chronic, subchronic, 

and shorter-term exposures, if the index exceeds one, there is a potential for health effects 

The compounds can be segregated by effect and mechamsm of action to detemne a 

segregated HI However, thls wll only be undertaken if the sum of the HIS exceed unity 

The potential for carcinogenic effects for nonradiological contaminants will be estimated 

by calculating excess lifetime cancer nsks from the lifetime average exposure and cancer 

slope factor. IRIS slope factors for radionuclides of concern vvlll be used to estmate nsks 
from exposure for up to four pathways. inhalation, ingestion, an immersion, and external 

irradiation HEAST tables wll also be used to i d e n q  interim RfDs and slope factors for 

any radionuclides of concern not mcluded in the IRIS database, and radiological risks vvlll 

be estimated according to guidance provlded by the EPA (1989d). 

For radiologcal contarmnants, dose to the public wdl first be determmed for the pathways 

in question for each radionuchde of concern Based upon these doses, the risk of an effect 

wdl be determined usmg age- and sex-specific coeffiaents for individual organs receiving 

radiation doses. In accordance wth EPA guidance, organ-speafic dose conversion factors 

wll be used to derive slope factors that represent the age-averaged hfetime excess cancer 

incidence per umt intake for the radionuclides of concern The sum of the nsks from all 

radionuclides and pathways ylelds the lifetime nsk from the overall exposure. Risks wdl 

be combined as appropriate, taking into consideration the plausibdity of multiple 

exposures 

40103-1\PSECI1ON 8 septemba 29,1992 



' 0  

e 

EG&G ROCKY FIATS PLANT 
Final RFI/RI Work Plan 
Operable Unit 12 

Manual 21100-wP-Ou12 1 
Scctron No SO, Rev 0 
p a p  25 of 245 
Effective Date Scptembcr 29,1992 
Organization Remediation Program 

The Human Health Risk Assessment wll present the chemcal and radiologml risk 

estunates separately with discussion on the additivity potential for these nsks Both 

noncancer and cancer mks will be estimated by using RME combmed wth exposure 

assumptions This allows mk ranges to be considered rather than a smgle value, and more 

closely considers the uncertamty assoaated with the estmates In addibon, nsks may be 

added across exposure routes if conditions for domg so @ e ,  biologcally plausible and 
consistent wth reasonably expected exposure scenmos) mdicate that it is appropnate. 

Not all contarmnants identified at OU12 wll have toxlaty values, thereby limiting the 

ability to develop quantltative estimates of nsk. Where adequate toxlaty values cannot be 

identfied, potential risks associated with exposure to those constituents will be dealt wth 

qualitatively 

The numbers and kinds of uncertainties identified in the Human Health Risk Assessment 

directly impact the interpretation of estunated nsks developed m ths section. Quantltative 

nsk estimates denved in nsk assessments are conditional estmates that mclude numerous 

assumptions about exposures and tomcity Uncertainty is introduced from a variety of 

sources mcluding, but not lirmted to, the following: 

Sampling and analysis, 

Exposure estimation; 

Exposure population dynarmcs; and 

Toxicological data 

Risk assessment involves extrapolation of often incomplete data and dormation obtamed 

under one set of condihons to a Ilkelhood or probability of events to be encountered 

M~O~-~\PSECITON a seprcmba 29, im 
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under different circumstances The objective of this task wll be to evaluate the rehabllity 

of the Human Health Baselme Risk Assessment as a scient6cally credible mtrument 

upon which to base nsk management decisions. An uncertainty analysis will be performed 

to charactenze and quante, to the extent practicable, the sources and maptudes of 

uncertainty in the human health risk assessment. The emting data bases may be 

inadequate for accurate analysis, and the complexity of the process requires the 

incorporation of expert or subjective judgments Quantitative techniques may include 

sensitivity analysis of testable or untestable assumptions, first-order analysis to evaluate the 

propagation of errors, or numencal methods such as Monte Carlo analysis Other methods 

of analysis of incomplete data sets may utilize Batesian theorems, expert systems that 

analyze the consequences of events relative to others, or other types of lopc systems such 

as event or fault trees to handle uncertamty. The results of these analyses can be 

converted into quantitative terms to express probabilities 
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9.0 ENVIRONMENTAL EVALUATION WORK PLAN 

9.1 INTRO DUCTION 

OU12 lies entuely wthm the production area at the RFP site 111 the 400, 700, and 800 

building areas This zone has been developed to such an extent that there are no wable 

ecosystems or natural habitat presently emstmg. There are insufficient ecosystems, 

components, or functions emsting on OU12 to require a comprehensive ecologcal nsk 

assessment In addition, the area contamng IHSSs in OU12 overlaps with other plant site 

OUs, and is contained within the OU9 preliminary study area. OU9 is the Original 

Process Waste h e s ,  a network that extends throughout much of the production area 

The OU9 Environmental Evaluation (EE) Work Plan defines an ecological risk assessment 

wthin the production study area that is reduced in scope and focused on requirements 

proportional to the depauperate ecosystems considered. The objective of the OU12 EE is 
to address and characterize effects of contarmnants on ecological resources present, and 

then to d e t e r n e  If there is a risk of contamination of offsite biota by target taxa 

mgrating from the study area 

Coordination of OU12 EE requirements with the OU9 EE is mandated by the overlapping 

study areas A two-stage approach wll be conducted in the OU9 EE consisting of habitat 

and biota surveys and ecotoxicological investigations Habitat and biological surveys 

proposed for OU9 will cover the entire industnal area, including OU12, and the results 

w11 apply to the OU12 study area Followng is a bnef desmpoon of the study 
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components presently proposed for OU9, and how these studies relate to the OU12 EE 
These sections are based on the techmcal memorandum for a revision to the EE proposed 

for OU9 (EG&G, 19921) 

9.2 BIOLOG IC& AND HAB ITAT SITE CHARA~RUATIO~ 
Biota and habitat surveys proposed for OU9 wdl be adequate for the biological and 

habitat charactemtion of OU12 and wll not be duplicated or repeated. These surveys 

vvlll provlde the following mformation applicable to OU12: 

Comprehensive survey and mapping of types and extent of habitats, particularly 
habitats that could support migratory birds, 

Presence and/or use of habitats by raptors and migratory birds, lncludlng 
waterfowl and passenne speaes, and 

Presence or absence of threatened and endangered species, or species of special 
concern 

Th~s characterization will include a literature review, expert consultation, and field surveys 

for habitat presence verification, blrd speaes presence, vegetaoon, and mammal 

population charactenzatlon. This information will be included in the three following 

reports 

Habitat survey report for compliance wth acts and regulations protecting 
nugatory birds; 

Biolopcal survey report for compliance wth acts and regulations protecting 
threatened and endangered species, and 

A report of results of small mammal investigations. 
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A list of state and federal plant and m a l  species of concern is included in Table 9 1 

Although several birds, one plant speaes, and one mammal speaes are listed as occurring 

somewhere at RFP, (designated on the table with a "Y),  there are no habitats wthin 

OU12 anticipated to support their potential exlstence The OU9 EE wdl address the 

potential presence of these speaes wthin the production area 

9.3 ECOTOX ICOWGICAL INVES TIGATIONS 

Ecotoxlcologml ivestlgations wdl be conducted if the followmg conditions are present on 

OU12- 

If target taxa are present on the study area and are accumulating or concentratmg 
target analytes, and either 

The contarmnated target taxa are capable of migration outside the OU12 study 
boundaries; or 

The contaminated target taxa are highly mobile and actually move outside the 
study or industrial area boundaries. 

If the above conditions are not met, then it is presumed that there is no risk of 

contamination of offsite biota from OU12. 

If an ecotoxlcologml investlgation is necessary, it would consist of the followng 

procedures: 

Developmg a site-speafic Conceptual Exposure Model to identlfy potential 
pathways for exposure of onsite biota, 
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Developing a Conceptual Biota Transport model to identify potential pathways 
for offsite transport, 

Selection of target taxa and target analytes (biologcally actwe COG); and 

Duect measurement of target analytes wthin target taxa; and 

Potentially conducting hlstopathologcal investigations of selected organs and 
tissues to develop baselme pathology data. 

A techmcal memorandum has been submtted for EPA and CDH rewew and approval and 

USFWS and CDOW rewew. The OU9 TM descnbes procedures for conductmg this type 
of investigation for the idustnal area and wll be adapted, if needed, for the study area in 

ou12. 

9.4 ENVI RONMENTAL EVALUATION REPORT 

The Environmental Evaluation (EE) portion of the BRA m the OU12 RJ?I/RI report wll 

consist of results from the OU9 investigation. If an ecotomcologml investigation is 
conducted, the results will be mcluded in the EE pomon of the BRA in the RFI/RI 

report 

40103-2\FSEcTw)h( 9 slplomkr 29.1882 
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TABLE 9.1 

SOC SPECIES COMPLIANCE LIST AND HABITAT PREFERENCE 

Plants Forktlp Threeawn MsWa lhvsimnea cs Y xeric uplands with sandy year-round, 
soils and open burrns blooms? 

Colorado Buttwily 
Plant 

&urn C2,a transition brtwwn wdand yur-round, 
noomexkana vaf bottoms and drier upland8 bloomr Jul-Sop 
cobradensis abovr wet meadows 

Toothcup Rotala nunosbr cs obligato wetland species yoar-round, 
blooms? 

spifanihes E,- moist wales dominated yoar-round, 
diuvialis by grasses, wetlands bloomr late Jul- 

dominated by sodges, w 
rushes, and cattail8 

intermitent ponds, forages brood8 Mardun 
in riparian and mountain 
meadown 

Rana pipens spp c2,cu Y? broods in marshes and year-round, 

Phynosoma C2,ng arid 8nd wmiarid opon ylu-round, 
comulum country, xerir upland8 for4p in sm 

Divuvium Lady's 
Tresses 

I 
Amphibians 
& Reptiles 

Northern Leopard 
Frw 

Texas Horned 
Uzard I 

Fish yw-round, I c2 I I Fundulus 
sciadkus I h l l S  

Topminnow 

Common Shiner Nompk comulus cs !3tmamr, lakm w a n d ,  
mrp& 
run 

Fako pemgdnus E,e Y nest in cliffs, forage in you-round, rp 
udand and wdand uIu* h fl 

Birds Peregrine Falcon 

Bald Eagle porch tmt nrar body of yur.round, sp I E,e I I water, riparian arou, 01 I h fl 
Haliassrus 
kuccqphaus 

White-Fad Ibis Plsgad& chkhl C2,ng near streams, mdowr ,  migrant, rp, 
pond& and agricuttur8l e m ,  fl 
field8 

Ferruginous Hawk Butbo mgalis broods In thomrw ywr-round 
pralrir, croplands, mtn 

forages in mmhos, 
cropland (grain fields), 
and marbrush 

migrant, rp hfl Whooping Cranr 

e 
40103-1UTABLE 9-1 
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TABLE 9.1 

SOC SPECIES COMPLIANCE LIST & HABITAT PREFERENCE 

Group Common Name Scientific Name Status RFP Habitat I Time 

Birds I Western Snowy 
(continued) Plover 

profers lakes 81 remrvdn migrant, rp 81 fl I C2'ng'a I I I 
Mountain Plover clwpdrus C2,ngm xeric upland, shortgrass breeds esp.11 

Piping Plover charadrills T f  forago8 on open water or migrant, rp & fl 

momus prairie 

wet own around 

LongBilled Numenius C3,ngm grasdand, lakes, migrant, ap 8 fl 
curlew amwkanus rewrvoin, or marshes 

bast Tem Stern andillarum E,@ foragos on opon wator or migrant, ap 6. fl 

Black Tom ChiMonra n b r  C2,ng breeds In marshes, uses bred8 e8p-m 

wet opon ground 

marshes and open water 
for migration 

foragn in grwland, brwd8 h-8p  

migrates rp 8 fl 

Swainson's Hawk &too smnronil C3C,ng Y nmt8 in trm8/8hrubr, y.u-roUnd, 

agland, rlparian UUI, and 

I I I I I greurwood I 

Black-Footed Mustela nigripes E@ prairie dog colonies you-round 
Ferret 

status (E) endangered species (federal) 
(T) threatened speciw (federal) 
(P) proposod to list (federal) 
(e) endangered 8pedes (state) 
(Cl) Foderal Category 1 (propow to list) 
(C2) Federal Category 2 (appropriate to l i s t  but no data) 
(a) Federal Category 3 (tormerly proposed) 

(t) threatenod rp.d.r (state) 
(ng) Colorado Stab nongame 8pocb8 
(a) Colorado State nonguw 8pci.r of concom 
(cu) calondo state undotomlinrd rp.chr 
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10.0 QUALITY ASSURANCE ADDENDUM 

Th~s section consists of the Quallty Assurance Addendum (QAA) for mvestigations at 

Operable Umt 12 (OU12), which supplements the "Rocky Flats Plant Sitewide Quality 
Assurance Project Plan for CERCLA Remedial Investigation/Feasibility Studies and RCRA 
Facility Investigations/Corrective Measures Studies Actiwties" (QAPjP) (EG&G, 1991e) 
This QAA establishes the site specific Quality Assurance (QA) controls applicable to the 
investigation actiwties described in the OU12 work plan 

OU12 is one of 16 operable units (OUs) identified for mvestigations under the Rocky Flats 
Plant (RFP) Interagency Agreement (IAG) OU12 contatns 10 individual hazardous 
substance sites (IHSSs), which are descnbed in Section 2 0 of this RFI/RI work plan. The 
OU12 work plan was prepared in accordance with the federal and state of Colorado 
regulations and guidance documents identified in the Semon 1.0, Introduction. 

10.1 ON AND RESPONSIBILITIB 

The overall organization of EG&G Rocky Flats and the Environmental Management 
Department (EMD) and diwsions involved in Environmental Restorahon (ER) Program 

actiwties is shown in Figures 1-1, 1-2, and 1-3 of Sechon 1 0  of the QAPjP. Individual 
responsibdities are also descnbed in Section 1 0  of the QAPjP 

40103-1WSEcI10N 10 scp(cmbcr 29. 1992 



EG&G ROCKY FLATS PLANT 
Final RFI/RI Work Ran 
Operable UNt 12 

Manual 211mWP-ou121 
Section No 100, Rev 0 
Page 2 of 18 
Effcctm Date September 29,1592 
Orgalvzatroa Rcmedmbon PropPm 

~ ~ ~ ~ ~~ ~ ~~ ~~ ~ 

Contractors wll be tasked by EG&G Rocky Flats to implement the field aawties outlined 
in the OU12 work plan. The specific EMD personnel who wdl interface wth the 
Contractors and who will provide technical direction are shown in Figure 10-1 

103 OUAL ITY ASSURANCE PROGRAM 

The QAPjP was written to address QA controls and requirements for implementing IAG- 
related actiwties. The content of the QAPjP was dnven by Department of Energy (DOE) 
RFP Standard Operating Procedure (SOP) 5700 6B, which requires a QA program to be 
implemented for all RFP activities based on Amencan Society of Mechanical Engineers 
(ASME) NQA-1, "Quality Assurance Requirements for Nuclear Facilities," as well as the 
IAG, which specifies that a QAPjP for IAG-related activities be developed in accordance 
wth the Environmental Protection Agency (EPA), "Intern Guidelines and Specifications 
for Preparing Quality Assurance Project Plans,'' (QAMS-005/80). The 18-element format 

I 

I 

, 

0 
I of NQA-1 was selected as the basis for both the QAPjP and subsequent QAA wth the 

applicable elements of QAMS-005/80 incorporated where appropriate Figure 2-1 of the 
QAPjP illustrates where the 16 QA elements of QAMS-005/80 are integrated into the 
QAPjP and also mto this QAA. Semon 2 0 of the QAPjP also identdies other DOE Orders 
and QA requirements documents to which the QAPjP and this QAA are responsive. 

The controls and requrements addressed in the QAPjP are apphcable to OU12 actiwties, 
unless speafied o t h e m e  in this QAA. Where sitewde amons are applicable to OU12 

actiwties, the applicable section of the QAPjP is referenced m thls QAA. T ~ I S  QAA 
addresses additional and site-spedc QA controls and requirements that are applicable to 

OU12 actiwties that may not have been addressed on a sitewde bass in the QApjP Many 
of the QA requirements s p e d c  to OU12 are addressed m the OU12 work plan and are 
referenced in this QAA. 

I 
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102.1 Training 

Personnel qualification and trasmng requirements for RFP ER Program actiwties are 

addressed in Section 2 0 of the QAPjP. Personnel quahficabons and traming required to 

perform the EMD SOPs that are applicable to OU12 investigations are speded withm the 

respective procedures The EMD SOPs are identified in Table 10 1 

1033 0 I t  li r M n  m n  

A QA summary report shall be prepared annually or at the conclusion of these activities 

(whichever is more frequent) by the EMD Quality Assurance Project Manager (QAPM) or 

designee. Th~s report shall include a summary of field operation and laboratory inspections, 

surveillance, and audits and a report on data venfication and vahdation results 

I e 10.3 DES1 N 

10.3.1 Desia Control 

The OU12 work plan describes the mvestigation acuwties that wll be implemented d u n g  

the characterization of the OU12 IHSSs The OU12 work plan identdies the objectives of 

the investigations; speafies the samphg, analysis, and data generabon requirements; and 

identifies applicable operating procedures that will provide controls for the mvesbgabons 

As such, the OU12 work plan is considered the investigation control plan for OU12 RFI/RI 

actiwties 

10.33 

Data needs and data quality objectives (DQOs) for OU12 investigauons are addressed in 

Sections 4.0 and 8 0 Identification of data needs and objectives assist decision makers in 
determung what the quality of the data should be, which in turn dictates the type of quality 

controls that are necessary to ensure that data of appropnate quality are generated. The 

Data Oua litv - 0 l&ctiva 

' 0  40103-1\FSEcT1ON 10 sepccmba 29, 1992 
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DQOs for the OU12 invesQgations were estabhshed m accordance with Appendu A of the 

QAPjP Data quality can be measured m terms of precision, accuracy, representativeness, 

comparabdity and completeness (also referred to as PARCC parameters). These 

parameters are defined in Appendlx A of the QAPjP 

PARCC parameter goals are established prior to initiating mvestigabons m order to assist 

decision makers in detemmng if DQOs for measurement data have been met. Historical 

precision and accuracy measures for EPA Contract Laboratory Program (CLP) analflcal 
methods have been determined. These histoncai measures have been selected as the goals 

for all Analyt~cal Level IV data. Analytical levels are defined and discussed m Appendlx A 
of the QAPjP and Section 4.0 of thls work plan The premion and accuracy goals for 

Analytical Level 111, IV, and V data for EPA Target Analyte Lst, Target Compound List, 
and several indicator analytes are listed m Appendlx B of the QAPjP Preclsion and 

accuracy goals for Analfical Level I and 11 data, which consist of field screening and 

analysis measurements, have been estabhshed for several parameters and are also presented 

in Appendix B of the QAPJP Table 4 3 of the OU12 work plan identifies the analytical 

levels for each type of data to be generated during field investigations. Goals for 

representatweness, comparabdity, and completeness for the RFP ER Program mvesbgations, 

including OU12 investigations, are discussed in Appendix A of the QMjP. 

' @ 
I 

The ecologcal characterization actiwties mherent in Section 9 0 are to be accomplished 111 

the OU12 EE These charactemtion data typically require Analytical Level I and 11 data. 
Data quality for these charactembon actwties shall be controlled by adhering to the field 

sampling operating procedures used m the OU12 EE 
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103.3 f i m  li P 
Sampling locations and frequencies for radiologcal surveys, sod gas, asphalt/concrete 

samples, soil, and ground water for OU12 IHSSs are addressed in Section 6 3  and 

summanzed in Table 6.1. Samplmg equipment and procedures for th~s sampling are 

identified in Section 6.4. The SOPs that are applicable to OU12 field activities and the 

particular activlties to which they are applicable are summarized rn Table 10.1 SOPs for 

the Enwonmental Evaluation in OU12 are presented in the OU9 Phase I RFI/RI Work 

Plan 

103.4 Anal$ ical Procedum 
The analytical program for the OU12 RFI/RI investigation is discussed in Semon 6.5. The 

analytes of interest and the specified detection limts are identdied m Table 6.2 The 
analytical methods that shall be adhered to are those that are specified m the EG&G Rocky 

Flats General Radiochemistry and Routine Analytical Services Protocol (GRRASP), Parts A 

and B These methods are referenced m Semon 3.0 of the QAPjP. Specific analytical 

methods for each analyte identfied m Section 65  are referenced in Appendix B of the 

QMjP 

0 

. .  103.5 w i n m e n t  Deantaminatlog 

Non-dedicated samphg equpment (i e ,  sampling equipment that 1s used at more than one 

I location) shall be decontammated between sampling locations in accordance with SOP FO 3, 

General Equipment Decontamination. Other equipment (e.g , heavy equipment) potentially 

contmnated dunng dnlling, hydrogeolopc/geologc testing, bonng, sample collection, etc 
, shall also be decontaminated as speafied in EMD SOP F0.4, Heavy Equipment 

Decontamination 

' 0  40103-1WSEc11ON 10 29,1992 
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10.3.6 Air Oua lity 

An momtonng shall be conducted during implementation of field aavlties that have the 

potential to create windblown dispersion of contarmnants, includmg dnlling, coring, and 

installation of boreholes and momtomg wells A r  monitormg wdl ensure that OU12 
RFI/RI actimties comply wth the RFP Intenm Plan for Prevention of Contaminant 

Dispersion A r  Monitoring shall be conducted according to EMD SOP FO.l, Wind Blown 
Contaminant Dispersion Control. 

I 103.7 Qual ity Co ntrol 

To ensure the quality of the field samplmg techmques, collection and/or preparation of field 

quality control (QC) samples are incorporated into the samphng scheme Field QC samples 

and collection frequencies for OU12 are addressed 111 Section 6.7 and identified in 
Table 6 5 A specific sampling schedule shall be prepared by the sampling subcontractor 

for approval by the EG&G Project Manager, pnor to samplmg. 
~ 0 

10 3 7 1 miectives for Field OC SamD les 

Equipment nnseate blanks are considered acceptable, If the concentration of analytes of 
interest is less than three times the required detection knit for each analyte as specified m 
Table 6 2 Field duplicate samples shall agree wth 30 percent relative percent difference 

for aqueous samples and 40 percent for homogenous, non-aqueous samples. 

Field preservation blanks (for orgames and morganics, respeavely) indicate possible field 

contamnation when analytes are detected above the &mum deteaon h i t s  presented 

in Table 6 2 The Laboratory Analysis Task Leader, shown in the organizatron chart on 

Figure 10-1, is responsible for venfylng these mteria and shall be responsible for checking 

to see if they are met and for qualifying data. 

1. 40103-1WSEcI10N 10 29. 1992 
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10 3 7 2 Laboratoy OA 
Laboratory QA procedures are used to prowde measures of internal consistency of analytical 
and storage procedures. The laboratory contractor shall submit written SOPs to the 

Laboratory Analysis Task Leader for approval The interlaboratory SOPs shall be consistent 

wth EPA-CLP QC procedures or prowde acceptance critena for those analytical methods 

and compounds than do not have specific CLP procedures The laboratory SOPs must cover 

the followng areas in suffiaent detad and reflect actual operating conditions m effect during 

analysis of EG&G RFP samples: 

. 
0 

. 

. 

. 

. 

. 

. 

. 

Sample receipt and log-in; 

Sample storage and secunty; 

Faality security, 

Sample traclung (from receipt to sample disposition), 

Sample analysis method references, 

Data redurnon, verificatlon, and reporting, 

Document control (including submtting documents to EG&G), 

Data package assembly (see Secbon lll.A of the GRRASP); 

Qualifications of personnel; 

Preparation of standards; 

Equipment mamtenance and cahbration, 

List of instrumentatlon and equipment (includmg date purchased, date installed, 
model number, manufacturer, and semce contracts, If any); 
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Instrument detection hnuts, 

Acceptance cntena for non-CLP analyses, and 

Laboratory QC checks apphcable to each analytical method. 

Laboratory QC techniques to ensure consistency and validity of analytical results (mcludmg 

detecting potential laboratory contammabon of samples) include using reagent blanks, field 

blanks, internal standard reference matenals, laboratory replicate analysis, and field 

duplicates The laboratory contractor shall follow the standard evaluabon gwdelines and 

QC procedures, including frequency of QC checks, that are applicable to the particular type 

of analytical method being used as speafied in Parts A and B of the GRRASP and 

Section 3 0 of the QAPjP All data packages shall be forwarded to the Laboratory Analysls 

Task Leader, the project manager or the validation contractor, shown organizationally on 
Figure 10-1 for rewew and verification 

@ 

. .  103.8 Qua litv m n c e  Monitonng 

To assure the overall quality of the RFI/RI activities discussed in the OU12 work plan, field 

inspections shall be conducted dzuly and audits and surveflance wdl be conducted at vanous 

intervals. The mtervals will be determined by the importance and complexity of each 

activity Intervals wll also be based on the schedule contained in Section 70. At a 

mmmum, each of the field sampling actiwties described in Sections 6.3 shall be monitored 

by an independent surveillance team at least once during the sampling process. EG&G wdl 

conduct audits of the laboratory contractor(s) as speafied m the GRRASP, Parts A and B 
The audits and surveflance, and activity Readiness Reviews are discussed further in 

Secbon 10 18 
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10.3.9 Data Reduct ion. Validation. and Remrting 

10 3 9 1 Analvtical ReDorti np Turnaround Times 

Analytical reporting turnaround tunes are as specified in Table 3 1 of Section 3 0 of the 

QAPjP 

10 3.9 2 Data Reduction 

Reduction of laboratory measurements shall be in accordance wth the methods speclfied 

for each analytical method. Laboratory data shall be compiled into sample data packages 

by the laboratory contractor A sample data package shall be developed for each sample 

delivery group or sample batch, with separate data packages for each type of analysis (e.g., 

a data package for organics, one for inorgamcs, one for water quahty parameters, and one 

for radionuclides). The sample data package shall consist of a cover sheet/transmittal letter, 

a case narrative, data summary forms, and copies of the data checklists found in 

Attachments I in Parts A and B of the GRRASP. The reduced data wdl be used in the data 

validation process to venfy that the laboratory control and the overall system DQOs have 

been met 

0 
I 

103 93 Data Va lidatioq 

Validation activities consist of reviewing and verifying field and laboratory data and 

evaluating these verified data for data quality Data quality is d e t e m e d  by precision, 

accuracy, representativeness, comparability, and completeness of the data. The field and 

laboratory data validation actiwbes and guidelines are desmbed and referenced in 
Section 3 0 of the QMjP. The process for validating the quality of the data is illustrated 

graphically in Figure 3-1 of Section 3 0 of the QAPjP, and is also included as part of the 

sample collection, chin-of-custody, and analysis process illustrated m Figure 8-1 of 

40103-1\psEcIION 10 Sqtanba 29,1992 
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Section 8 0 of the QAPjP The mtena for detemmng the validity of ER data at Rocky 

Flats are descnbed in Section 3 3 7 of the QAPjP 

10 3 9 4 Data ReDort i w  

Depending on the data validation process, data shall be flagged as either 'Valid," "acceptable 

wth qualifications," or "rejected " The results of the data vahdation shall be reported in ER 
Department Data Assessment Summary reports The usability of data (the mteria of which 

is also descnbed in Section 3.3 7 of the QMjP) shall also be addressed by the RFI Project 

Manager 

10.4 

Procurement documents for items and services, including services for conducting field 

investigations and analpcal laboratones, shall be prepared, handled, and controlled in 

accordance wth the requirements and methods specified in Section 4.0 of the QAPjP. 

PROCURE MENT DOCUME NT CONTROL 

0 

10.5 QS I D N 

The OU12 work plan descnbes the actiwties to be performed. The OU12 work plan shall 

be reviewed and approved in accordance with the requirements for instructions, procedures, 

and drawngs outhned in Section 5.0 of the QAPjP. 

EMD SOPS approved for use are identified in Table 10 1, which also indicates their 

applicability Any  additional quahty-affecting procedures proposed for use but not identified 

in Table 10 1 will be developed and approved as required by Semon 5 0 of the QAPjP pnor 

to perfomng the affected activity. 

e 401CJ3-1WS~ION 10 scpumbcr 29. 1992 
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Changes and vmances to approved operatmg procedures and the OU12 work plan shall be 
documented through preparation of Document Change Nohces (DCNs), which wdl be 
prepared, remewed, and approved in accordance wth requirements specdied m Section 5 0 

of the QAPjP (Note DCNs were referred to as Procedure Change Notices in Rewsion 0 

of the QAPjP) 

10.6 

The followng documents shall be controlled m accordance wth Semon 6.0 of the QApIP: 

RFI/RI Work Plan, Operable Umt No 12, 

Rocky Flats Plant Sitewde Quality Assurance Project Plan for CERCLA Remedial 
Investigation/Feasibility Studies and RCRA Faality Investigations/Corrective 
Measures Studies Actiwties (QAPjP), 

Quality Assurance Addendum (QAA) to the Rocky Flats Sitewide QAPjP for 
Operable Umt No. 12, RFI/RI Actiwties; and 

EMD Standard Operating Procedures (all operatmg procedures specified in the 
QAPjP, this QAA, and to-be-developed laboratory SOPS). 

10.7 
Contractors that provide services to support the OU12 work plan activiues shall be selected 
and evaluated as outlined in Section 7 0 of the QAPjP This mcludes preaward evaluation 

and audit of proposed contractors as well as penodic audit of the acceptability of contractor 
performance dumg the life of the contract Any items or matenals that are purchased for 
use dunng the OU12 investigations that have the abihty to affect the quality of the data 
shall be inspected upon receipt. 

CONTROL OF PURCHASED ITEMS AND SERVICM 

40103-1\FSE1JTION 10 29, 1992 
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10.8 l & j  NTIFICA F ITEM 

10.8.1 

Appropriate volumes, containers, preservation requirements, and holding tunes for water 

and soil samples are presented in Table 6 3 

Sa mDle Conta inerdPreservat ion 

10.83 -le Ideuifl- 

RFI/RI samples shall be labeled and identified in accordance wth Section 8.0 of the QAPjP 

and EMD SOP F0.13, Containerizing, Presemng, Handling, and Shipping of Soil and Water 

Samples Samples shall have unique identrfication that traces the sample to the appropriate 

IHSS, and mdicates the method@), date, the sampler(s), and conditions prevailing at the 

time of sampling 

@ 10.8.3 Cha in-of-Custodv 

Sample chain-of-custody shall be maintamed through the application of EMD SOP F0.13, 
Contamenzing, Preserving, Handling, and Shipping of Sod and Water Samples, and as 

illustrated in Figure 8-1 of the QAPjP for all enwonmental samples collected during field 

mvestigations 

10.9 CONTROL OF P R O C M  

The overall process of collectmg samples, perfomng analyses, and inputting the data into 

a database 1s considered a process that requires control. The process is controlled through 

a senes of written procedures that govern and document the work activities. A process 

diagram is shown in Section 8 0 of the QAPjP 

1) 40103-lWSEcIION 10 29,1992 
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10.10 J"N 
Procured matenals and construction actmties (eg., ground water momtomg well 

installation) shall be inspected (as applicable) in accordance with the requirements specified 

in Section 10 0 of the QAPjP 

I 

10.11 TEST CONTROL 
Test control requirements speafied in Section 11 0 of the QAPjP wdl be followed during 

the conduct of slug tests in momtor wells at OU12 IHSS investigations. 

10.12 

10.12.1 Field EauiDment 
Specific conductwhy, temperature, pH, dissolved oxygen content, oxidation-reduction 

potential, and turbidity of water samples shall be measured in the field. Hexavalent 

chromum, mtrate, and sulfate will also be d e t e m e d  in the field for selected samples 

Field measurements shall be taken, and the instruments wdl be calibrated as specified in 

EMD SOP SW 2, Field Measurements of Surface Water Parameters. Measurements shall 

be made using the following equrpment (or EG&G-approved alternates): 

CONTROL OF MEASUR ING AND TEST EOUI PMENT (M&TEl 

' 

Temperature: mercury-filled, teflon-coated, safety-type thermometer (VWR 
Catalogue No. 6107-832 or equivalent) or digtal readout themustor (VWR 
Catalogue No 61017-562 or equivalent), 

Specific Conductivity* HACH 44600 Conductivlty/TDS Meter or YSI Model 3500 
flow through cell, 

I Dissolved Oxygen: HACH or YSI Model 3500 flow through cell; 

pH: HACH One pH Meter (th~s meter may also be used for temperature 
measurements) or YSI Model 3500 flow through cell; 

Io 40103-1WSECIlON 10 septcmbcr 29.1992 
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Oxldation-reduction potential platinum redox electrode, 

Alkalimty HACH diptal titrator; 

Sulfate and Turbidity: HACH DE000 spectrophotometer; 

Hexavalent Chromum Chemetncs K-2810 Chemets kit, and 

Nitrate Chemetncs K-6902 Chemets lut 

In addition to the field measurements for water quality, field measurements for radiation, 

soil gas, and volatile orgamcs in soil and ground water shall also be made. The following 

instruments w11 be used for these measurements. 

Radiologmil field readings for field survey grid locations, soil samples, and drill 
cuttings, core, and samples: A hgh punty germanturn (HPGe) gamma ray 
detector Use, calibration, and mamtenance wdl be according to EMD SOP 
currently 111 development, and 

Field measurements of volatde organics in soil gas, soil, and ground water: A 
moblle laboratory eqwpped wth gas chromatographs with multiple detectors. Use, 
cahbration, and maintenance will be accordmg to procedures desmbed in 
Appendix H. 

Each piece of field equipment shall have a file that contams 

Specific model and mtrument senal number, 

Operating instructions, 

Routine preventative mamtenance procedures, mcludmg a ht of mt~cal spare parts 
to be prowded or avadable m the field; 

0 4 0 1 0 3 - I W S ~ O N  10 scpcmbcr 29,1992 
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I 
Calibration methods, frequency, and descnption of the calibration solutions, and 

Standardization procedures (traceability to nationallyrecogwed standards) 

The above information shall, 111 general, conform to the manufacturer’s recommended 

operating instructions or shall explain the deviation from said mstruct~ons. 

10.123 m r a t o r y  Eaubment 
Laboratory analyses wdl be performed by contracted laboratones. The equipment used to 

analyze environmental samples shall be calibrated, maintained, and controlled in accordance 

with the requirements contamed in the speafic analytical protocols used as specified in the 

GRRASP Thls information shall be supplied to EG&G as a laboratory SOP. 

10.13 q G  E IPP 

Samples shall be packaged, transported, and stored in accordance wth SOP FO 13, 

Contamennng, Presemng, Handing, and Shipping of Soil and Water Samples. Maximum 
sample holding times, sample preservation, sample volumes, and sample containers are 

specified in Table 8 1 of the QAPjP. Sample handling and storage controls at the laboratory 

shall be provlded as a laboratory SOP. 

10.14 

The requirements for the identification of mspection, test, and operating status shall be 

implemented as speafied in Semon 14 0 of the QAPjP A log specifying the status of all 

boreholes and ground water momtoring wells shall be mamtamed by the Field Actiwbes 

Task Leader, which shall include wellborehole identification number, ground elevation, 

casing depth of hole, depth to bedrock, static water level (as apphcable), depth to top and 

STATUS OF I NSPECTION. TES T. AND 0 PERATIONS 
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bottom of screen (as applicable), diameter of hole, diameter of casing, and top/bottom of 

casing 

10.15 1 s  E 
The requirements for the idenbficabon, control, evaluation, and disposition of 

nonconfomng items, samples, and data shall be implemented as specified 111 Section 15 0 

of the QAPjP Nonconformances identified by the lmplementmg contractor shall be 

subnutted to EG&G for processing as outlmed in the QAPjP 

10.16 CORRECTIVE ACTION 

The requuements for the identification, documentation, and venfication of corrective actions 

for conditions adverse to quality wdl be implemented as outlined in Section 16 0 of the 

QAPjP. Condibons adverse to quality identified by the implementing contractor shall be 

documented and subnutted to EG&G for processing as outlined in the QAPjP. 

1 0 
I 

10.17 

QA records shall be controlled in accordance wth EMD SOP F0.2, Field Document 

Control QA records to be generated dunng OU12 RFIIRI actmbes d u d e ,  but are not 

limited to. 

QUAL ITY ASSURANC E RECORDS 
I 

Field Logs and Data Record Forms (eg ,  sample collection notebooks/logs for 
water, soil, and air), 

Calibration Records; 

Sample Collection and Chain-of-Custody Records; 

Laboratory Sample Data Packages; 

401@3-1\pSW'IlON 10 scpcembcr 29, 1992 
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10.18 

Dnlling Logs, 

Work Plan/Field Sampling Plan, 

QMjP/QAA, 

Audit/Surveillance/Inspeaon Reports, 

Nonconformance Reports, 

Corrective Action Documentation, 

Data Validation Results, 

Data Reports; 

Procurement/Contracting Documentation, 

Trsunmg/Qualification Records, and 

Inspection Records. 

OUALITY VERIFICATION 

The requirements for the venfication of quality shall be implemented as specdied in 

Section 180 of the QAPjP EG&G shall conduct audits of the laboratory contractor as 

specified in the GRRASP, Parts A and B. The EMD QAPM shall develop a surveillance 

schedule with the surveillance intervals based on the importance and complexity of each 

sampling/analytical actiwty. Intervals will also be based on the schedule contained in 
Section 7 0 

Examples of some specific tasks that shall be momtored by the surveillance program are as 

follows 

4 0 1 Q - l \ F S ~ O N  10 29, 1991 
0 
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Soil bonngs and well installation (approximately 10 percent of the holes); 

Field sampling (approximately 5 percent of each type of sample collected); 

Records management (a sumelllance will be conducted once at the initiation of 
OU12 actiwties and monthly thereafter), and 

Data vedication, validation, and reporting. 

Audits of contractors prowding field investigation, construction, and analytical support 

semces shall be performed at least annually or once dunng the life of the project, whchever 

is more frequent 

A Readiness Remew shall be conducted by the EMD QAPM pnor to the lmplementation 

of OU12 field investigation activities The readiness renew w11 determme If all actiwty 

prerequisites have been met that are required to begn work. The applicable requlrements 

of the QAPjP and this QAA shall be addressed 

0 

10.19 SOFI'WAlW CONTROL 

The requirements for the control of software shall be implemented as specified in 
Section 19 0 of the QAPjP. Only database software is antmpated to be used for the OU12 

work plan actiwties. Operating procedures applicable to the use of the database storing 

enwonmental data can be found in EMD SOP FO 14, Field Data Management. 
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EG&G, 1991b EG&G Rocky Flats, Inc, Draft Final, "Phase 11 RFI/RI Work Plan 
(Bedrock), 903 Pad, Mound, and East Trenches (Operable Unit No. 2), Rocky Flats Plant," 
Golden, Colorado, January 1991. 

EG&G, 1991c: EG&G Rocky Flats, Inc , Draft Final, "Geologic Characterization Report," 
Golden, Colorado, July 31, 1991. 

EG&G, 1991d: EG&G Rocky Flats, Inc , "General Radiochermstry and Routme Analfical 
Services Protocol (GRRASP)," Golden, Colorado, 1991. 

EG&G, 1991e: EG&G Rocky Flats, Inc , "Rocky Flats Plant Site-Wide Quallty Assurance 
Project Plan for CERCLA RI/FS and RCRA RFI/CMS Activities," Golden, Colorado, 1991 
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EG&G, 1991f: EG&G Rocky Flats, Inc, "EG&G Rocky Flats Plant Environmental 
Management Divlsion Operatmg Procedures Manual," September 199 1 

EG&G, 1991g: EG&G Rocky Flats, Inc, "Intern Plan for Prevention of Contaminant 
Dispersion, Rocky Flats Plant Site, Golden, Colorado," Golden, Colorado, 1991. 

EG&G, 1991h: Assessment Known, Suspect, and Potentd Enwonmental Releases of 
Polychlonnated Biphenyls (PCBs). 

EG&G, 1991i: Draft Rocky Flats Plant Spill Control and Prevention Plan. October 21,1991. 

EG&G, 199lj: Assessment of Known, Suspect, and Potential Enwonmental Releases of 
Polychlonnated Biphenyls (PCBs), Prelimtnary Assessment/Site Desmption, October, 1991 

EG&G, 1992a: EG&G Rocky Flats Plant, Inc , "Fmal Phase I RFI/RI Work Plan Onpal  
Process Waste Imes. Operable Unit 9, Rocky Flats Plant," Golden, Colorado, February 1992 

EG&G, 1992b: EG&G Rocky Flats Plant, Inc, "Final Report, Phase II Geologc 
Charactemation, Data Acquisition. Surface Geologc Mappmg of the Rocky Flats Plant and 
Viamty, Jefferson and Boulder Counties, Colorado," 1992. 

EG&G, 1992c: EG&G Rocky Flats Plant, Inc , "Histoncal Release Report for the Rocky 
Flats Plant, Rocky Flats Plant," Golden, Colorado, 1992. 

EG&G, 1992d: EG&G Rocky Flats Plant, Inc , personal communication with Ron Reiman 
regarding high purity germanium (HPGe) surveys, March 1992. 

EG&G, 1992e: EG&G Rocky Flats Plant, Inc., "Final Phase I RFI/RI Work Plan 700 Area, 
Operable Umt 8, Rocky Flats Plant," Golden, Colorado, 1992. 

EG&G, 1992E Background Geochemical Characterization Plan, February, 1992. 

EG&G, 1992g: 1991 Annual RCRA Groundwater Monitoring Report for Regulated Umts 
at Rocky Flats Plant, March, 1992 

EG&G, 1992h EG&G Rocky Flats Plant, Inc., Draft Final Technical Memorandum 5. 
Addendum to Final Phase III RFI/RI Work Plan. Surface Soil Sampling and Analysis Plan 
Operable Umt 1. February, 1992. 
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EG&G, 19923: EG&G Rocky Flats Plant, Inc, Enwronmental Evaluation Techmcal 
Memorandum Addendum to Final Phase I RFI/RI Work Plan, O n p a l  Process Waste 
Lmes, Operable Umt No 9 June, 1992 

EPA, 1983: Umted States Enwronmental Protecbon Agency, "Hazardous Waste Land 
Treatment, SW-874, Municipal Environmental Research Laboratory," Office of Research and 
Development, Cmcinnati, Ohio, Apnl, 1983 

EPA, 1987: United States Enwronmental Protection Agency, "Data Quality Objectives for 
Remedial Response Activities," Washmgton, D C., EPA/543-/G-87/003, OSWER Directive 
9355 @7B, March 1987 

I EPA, 1988: United States Enwronmental Protection Agency, Interim Fmal, "Guidance for 
Conducting Remedial Investigations and Feasibility Studies Under CERCLA," Washington, 
D C , EPA/540/8-89/004, OSWER Directive 9355 3.01, October 1988. 

EPA, 19888: United States Environmental Protection Agency, "Federal Guidance Report 
Number 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion," Washington, D C , EPA Office 
of Radiation Programs, EPA/520/1-88/020, 1988. 

EPA, 1988c: Umted States Enwronmental Protection Agency, "Superfund Exposure 
Assessment Manual," Washington, D C , EPA, Office of Emergency and Remedial Response, 
EPA/540/ 1-88/OO1, 1988. 

EPA, 1989a: United States Environmental Protemon Agency, Interim Final, "RCRA Facility 
Investigation (RFI) Guidance," Washgton, D C , EPA/530/SW-89-031, May 1989. 

EPA, 19898: United States Environmental Protection Agency, "Risk Assessment Guidance 
for Superfund Volume II, Enwonmental Evaluabon Manual," Intenm Fmal, Washington, 
D C , EPA, Office of Emergency and Remedial Response, EPA/540/1-89/002, 1989. 

e 

EPA, 1989c: Umted States Enwonmental Protection Agency, "Methods for Evaluatlng the 
Attiunment of Cleanup Standards, Volume 1. Soil and Solid Media. Office of Policy, 
Planning, and Evaluation, EPA 230/02-88-042. 
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EPA, 1989d: Umted States Enwonmental Protection Agency, "Risk Assessment Guidance 
for Superfund, Human Health Evaluation Manual," Volume 1, (Part A), Intern Final, 1989, 
EPA/540/ 1-89/OO2, including OSWER Directive 9285.6-03 Human Health Evaluabon, 
Supplemental Guidance: "Standard Default Exposure Factors 

EPA, 1989e: Umted States Enwonmental Protection Agency, "Ecological Assessment of 
Hazardous Waste Sites: A Field and Laboratory Reference," Washington, D.C., EPA, Office 
of Emergency and Remedial Response, EPA/600/3-89/013, 1989. 

EPA, 1990 Umted States Enwonmental Protection Agency, "Guidance for Data Useability 
in Risk Assessment," Intern Fmal, Washington, D C, EPA, Office of Emergency and 
Remedial Response, EPA/540/G-90/008, October 1990 

EPA, 1991a: Umted States Environmental Protection Agency, Draft, "Gwde to Management 
of Investigation-Denved Waste," Washington, D C , EPA, 1991 

EPA, 1991b Umted States Environmental Protection Agency, Draft, "Risk Assessment 
Guidance for Superfund, Human Health Evaluation Manual," Volume 1, (Part B). Intenm 
Pubhcation 9285.7-01B, 1991 

Gilbert, 1987: R.O. Gllbert, "Statlstical Methods for Enwonmental Pollution Monitonng," 
Van Nostrand Reinhold Company Inc., New York, New York, 1987 

Hum, 1976 R T. Hum, "Hydrology of a Nuclear-Processing Plant Site, Rocky Flats, Jefferson 
County, Colorado," U S Geologtcal Survey Open-File Report 76-268, 1976. 

Hydro-Search, 1985: Hydro-Search, Inc , "Hydrogeologc Charactemation of the Rocky Flats 
Plant, Golden, Colorado," Project No. 1520, 55 pp., 1985. 

Hydro-Search, l986: Hydro-Search, Inc., "Electromagnetx Survey, Rocky Flats Plant, Golden, 
Colorado," Project No. 106GO5502, 1986 

Kohler et al., 1955: Kohler, M.A., T S Nordenson, and W E Fox, Evaporatlon from Ponds 
and Lakes, Research Paper 38, U S Department of Commerce, Weather Bureau, Washington, 
D C ,  May, 1955. 
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Koffer, James P., 1989: Investigation of the Surface and Groundwater Flow Mechmcs of 
an Evaporation Spray Field at the Rocky Flats Nuclear Weapons Plant, Jefferson County, 
Colorado (Masters Thesis ER3728, Colorado School of Mmes). 

LeRoy, LW. and Weimer, RJ., 1971: Geology of the Interstate 70 Road Cut, Jefferson 
County, Colorado, Colorado School of Mmes Professional Contnbution No. 7. 

Machette, et al, 1976 M.N. Machette, Birkland, G. Markus, and MJ. Guccione, "Soil 
Development ln Quaternary Deposits in the Golden-Boulder Pornon of the Colorado 
Piedmont," Studies in Colorado Field Geology, R.C Epis and RJ. Werner, eds, No 8, 
November 1976. 

Malde, 1955: H E Malde, "Surficial Geology of Louiswlle Quadrangle, Colorado," U S. 
Geologcal Survey Bulletln 996-E, pp. 217-259, 1955. 

Marley, 1990: "Cooling Tower Fundamentals", The Marley Cooling Tower Company, Kansas 
City, Missoun, Second Edition. 

Norton, 1984: R.W. Norton, "Radiometric Survey," Apnl 17, 1984. 

Putzier, EA., 1975: Weekly Highlights - Week of 8/30 through 9/05. Reference 1500555 
in Histoncal Release Report, September 5, 1975. 

Robson, et a], 1981a: S.G. Robson, J C. Romero, and S. Zawistowski, "Geologc Structure, 
Hydrology, and Water Quality of the Arapahoe Aqwfer m the Denver Basin, Colorado," U S 
Geological Survey Atlas HA-647, 1981. 

Robson, et al, 1981b S.G. Robson, A. Wacinski, S. Zawistowski, and J.C. Romero, "Geologc 
Structure, Hydrology, and Water Quality of the Laramie-Fox Hills Aquifer in the Denver 
Basm, Colorado," U.S. Geological Survey Hydrologic Atlas HA-650, 1981. 

Rockwell, 1975: Rockwell International, "Annual Environmental Monitoring Report, January- 
December 1974," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report RFP- 
ENV-74, 1975 

Rockwell, 1976 Rockwell International, "Annual Environmental Monitoring Report, January- 
December 1975," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report RFP- 
ENV-75, 1976. 
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Rockwell, 1977: Rockwell International, "Annual Enwonmental Monitoring Report, January- 
December 1976," Golden, Colorado: Rockwell Internabonal, Rocky Flats Plant, Report RFP- 
ENV-76, 1977 

Rockwell, 1978: Rockwell Internabonal, "Annual Enwonmental Momtonng Report, January- 
December 1977," Golden, Colorado. Rockwell International, Rocky Flats Plant, Report RF'P- 
ENV-77, 1978 

Rockwell, 1979: Rockwell International, "Annual Environmental Momtoring Report, January- 
December 1978," Golden, Colorado- Rockwell International, Rocky Flats Plant, Report RFP- 

I 
, 

ENV-78, 1979 

Rockwell, 1980 Rockwell Internaoonal,"Annual Enwonmental Monitoring Report, January- 
December 1979," Golden, Colorado- Rockwell Internabonal, Rocky Flats Plant, Report RFP- 
ENV-79, 1980 

Rockwell, 1981: Rockwell InternaQonal, "Annual Enwonmental Momtonng Report, January- 
December 1980," Golden, Colorado- Rockwell International, Rocky Flats Plant, Report RFP- 
ENV-80, 1981 I 

Rockwell, 1982: Rockwell Internabonal, "Annual Environmental Momtonng Report, January- 
December 1981," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report RFP- 
ENV-81, 1982. , 

Rockwell, 1983: Rockwell Internauonal, "Annual Environmental Monitoring Report, January- 
December 1982," Golden, Colorado* Rockwell Internabonal, Rocky Flats Plant, Report RFP- 
ENV-82, 1983. I 

Rockwell, 19W. Rockwellhternabonal, "Annual Environmental Monitoring Report, January- 
December 1983," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report RFP- 
ENV-83, 1984 

Rockwell, 1985: Rockwell Internaoonal, "Annual Environmental Momtonng Report, January- 
December 1984," Golden, Colorado. Rockwell Intemabonal, Rocky Flats Plant, Report RFP- 
ENV-84, 1985 
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Scott, 1970: G R. Scott, "Quaternary Faulting and Potenhal Earthquakes in East-Central 
Colorado," U.S. Geological Survey Professional Paper 700-C, pp. Cll-C18, 1970. 

Scott, 1972: GR. Scott, "Geologic Map of the Morrison Quadrangle, Jefferson County, 
I Colorado," U.S. Geological Survey Miscellaneous Geologc Inventory Map 1-790-A, 1972. 

Scott, 1975: G R. Scott, Tenozoic Surfaces and Deposits in the Southern Rocky Mountains" 
in Cenozoic Histm of the So- M o m  ' , B.F. Curtis, ed., Geological Soaety 
of Amenca Memoir 144, pp. 227-248, 1975. 

Soil Conservation Service, 1980: U S. Department of Agriculture, "Soil Survey of Golden 
Area, Colorado," Natronal Cooperative Sod Survey 

Spencer, 1961: F D Spencer, "Bedrock Geology of the Louisville Quadrangle, Colorado," 
U S Geologml Survey Geologx Quadrangle Map GQ-151, 1961. 

Tracer, 1986 Tracer Research Inc., "Shallow Soil Gas Invesbgabon of the Rocky Flats Plant, ' a  Golden, Colorado," 1986 

Van Horn, 1972: R. Van Horn, "Surficial and Bedrock Geologic Map of the Golden 
Quadrangle, Jefferson County, Colorado," U S Geologic Survey Miscellaneous Geological 
Field Inventory Map 1-781-4 1972. 

Van Horn, 1976 R. Van Horn, "Geology of the Golden Quadrangle, Colorado," U.S. 
Geologcal Survey Professional Paper 872, 116 pp , 1976 

W-W Services, 1976: A fishenes mventory, W-W Semces Limnologxal & Potamologcal 
Studies, Denver, Colorado, July 

Weimer, 1973: RJ. Werner, "A Gurde to Uppermost Cretaceous Stratigraphy, Central Front 
Range, Colorado Deltaic Sedimentation, Growth Faultmg and Early Laramide Crustal 
Movement," in The , Rocky Mountain Association of Geologists, V 1.D , ' 

pp 53-97, 1973. 

Wood, 1973: W.W Wood, "A Techmque Using Porous Cups for Water Sampling at any 
Depth in the Unsaturated Zone," in Water Resources Research, Volume 9, No. 2, pp 486488. 
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